FIRST AERO WEEKLY IN THE WORLD 


Whe 
AIRCRAFT ENGINEER 
AND AIRSHIPS 

& ~The 





BRITISH 
IRCRAFT INDUSTRY 
NUMBER 











“SPECIAL ALLOY 


SIPEEIES 


"HOS. FIRTH & JOHN BROWN LIJIMITEDO SHEFFIELD 


~~ 











FLIGHT. ADVERTISEMENTS. NOVEMBER 12 


» 1936. 











Paris Aero Show. 
Nov. 13th to Nov. 29th, 193¢ 


| LTT THE 






































BLENHEIM 


BOMBER 


| | ae 
| | | | will be displayed at the 
| | Paris Aero Exhibition on 








| STAND 23. 


| | | Representatives of the Bristol Aero- 

| | | | | HT | plane Company Ltd. will be present 
| tT | tT | | on the Stand and will be pleased to 

| ! | give all information possible con- 

cerning the latest types of ‘‘ Bristol ’’ 

| | | | high performance aircraft. 
ie 









































THE BRISTOL AEROPLANE CO., LTD. 
FILTON, BRISTOL. 


HII 


Kindly mention “‘ Flight’’ when corresponding with advertisers. 


| | 
an 

















Lie 
AIRCRAFT. ENGINEER 
axp AIRSHIPS 


First AgronauTica, Weexry iv tHE Woptp : FOUNDED 1909 


Managing Editor 


Editor G. GEOFFREY SMITH 


C. M. POULSEN 


Editorial, prea ‘a Publishing Offices: DORSET HOUSE, STAMFORD STREET, LONDON, S.E.1 


Telegrams : Truditur, Sedist, London. 


HERTFORD 8T., GUILDHALL BUILDINGs, 
COVENTRY. 
Telegrams: Autocar, Coventry. 
Telephone: Coventry 5210. Tele phone : Midland 2971. 
SURSCRIPTION Home and Canada: Year, £1 

RATES: Other Countries Year. €1 


No. 1455. Vol. XXX. 


British Aviation 


OR a considerable period of years it has been 

Flight’s custom to review annually, in a special 

issue, the British Aircraft Industry. The autumn 

is in many ways the most suitable time of the year 
for such a review, and this year the Paris Aero Show 
affords one more reason for publishing the feature this 
week. The Paris Show will be opened officially by the 
French President to-morrow morning, and will remain 
open until Sunday, November 29. It would obviously 
be impossible, even were it deemed desirable, for more 
than a very small percentage of the British firms engaged 
in the design and manufacture of aircraft, aero engines, 
materials, and equipment, to exhibit at Paris. For some 
reason rather difficult to trace, the international aero 
exhibitions held in Paris have, in the course of the years, 
assumed an importance far beyond their intrinsic value, 
and representatives from all over Europe visit these 
shows in the Grand Palais des Champs Elysées with great 
regularity. Thus, a special issue of Flight devoted to the 
products of the British Aircraft Industry, widely distri- 
buted throughout Paris during the period of the Paris 
Show, supplements the exhibits to be found within the 
walls of the Grand Palais, and forms a very handy 
reference volume, not only for those who visit Paris, 
but also, and to an even greater extent, for those who 
are not able to go there. The issue is, in fact, the 
equivalent of a British aero show held concurrently with 
the French one, and has the advantage that its utility 
is not confined to one city or country, but is, in effect, 
of truly international appeal, in that it circulates not 
only in Europe but throughout the world. 

As a result of ready co-operation on the part of the 
300-odd firms which combine to form the British Air- 
craft Industry, Flight is able to publish this week a very 
full and comprehensive survey of the entire field of 
British aeronautical activity, ranging from complete air- 
craft and aero engines down through materials, equip- 
ment and instruments to the smallest component and 
accessory which goes to make the complete aircraft. 
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The types of aeroplane reviewed cover the whole 
1ange from the smallest single-seater light aeroplane to 
the heaviest multi-engined bomber, and the aero engines 
range in power from the 20 h.p. two-cylinder type to 
the 1,000 h.p. or more multi-cylinder units used in the 
high-powered military machines. 

Performances of aircraft and engines have improved 
greatly during the last year or so, partly due to the work 
of the metallurgist in providing the designer with better 
materials, and partly to a greater familiarity with these 
materials, which has enabled the designer to make full 
use of their improved qualities. The result is reflected 
in greater strength for smaller weight, in the case of the 
aircraft, and greater power for the same, or even lower, 
weight in the case of the engines. 

Clean Design 

Aerodynamically, also, a vast improvement in design 
is noticeable, and the gibe of a well-known American 
humorist to the effect that British aircraft carry their 
own ‘‘ built-in headwinds’’ no longer applies. In aero- 
dynamic no less than in structural efficiency, British air- 
craft can now legitimately be claimed to hold their own 
in a comparison with the products of other countries. 

With our aero engines we have every reason to be 
satisfied. For sheer excellence of workmanship they 
are unbeaten, and their reliability is now such that a 
sudden forced landing is something of a rarity. The 
accessories and equipment found in modern British air- 
craft are of a very high order of excellence, and their 
range and variety are obvious from an inspection of 
pages 516-535 of this issue of Flight. 

Finally, it may be pointed out that, good as are the 
military types of aircraft described, there are even better 
types to come in the very near future, but of these 
nothing may be said at the moment. The same applies 
to the high-powered engines, several of which are about 
to be re-rated in the near future, when they will show 
even better power-weight ratios than those which may be 
quoted at present. Moreover, several quite new models, 
as distinct from existing types to be rated at higher 
powers, are coming along in the near future. 
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Protecting the Midlands 


. OVENTRY is not so very vulnerable,’’ replied 
Sir Philip Sasoon, when questioned in the House 
of Commons as to what would. happen to the 
shadow industry if an air raid wiped out the 

factories in the motor city. It is very comforting to 
learn this fact from the Under-Secretary for Air; and 
it is certainly the case that the farther a place is from 
the south and south-east coasts the more chance there 
would be of the air defence organisation getting timely 
warning of a raid and of taking steps accordingly. Natur- 
ally, everybody would feel a bit happier about the 
chances of survival of our reserve aircraft and engine 
factories if they were situated at remote Gretna 
Green or some place like that, but such an idea is held 
to be impracticable. The Great War lasted four years, 
and in its course a great deal of munition work was 
carried out at Gretna; and if this country ever were 
involved in another lengthy war many things might be 
forced upon us which seem out of the question in peace 
time. Certainly a rapid output of aircraft and aero 
engines immediately on the outbreak of war would bé 
most desirable, and provision for that is so important 
as to justify some risk. After all, we cannot be sure 
that any spot in the United Kingdom will be out of the 
range of hostile bombers a few years hence. 
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To consider the possibilities of being bombed is 
unpleasant subject, but there are always degrees ¢ 
unpleasantness. The greatest horror is a deliberay 
attack on a civil population, and if such an attack wep 
to be made it would almost certainly be made on Londo 
Flight has always held that an enemy who neglecte 
military objectives to bomb civilians would be making 
a mistake im tactics; and it is rather hard to conceiy 
of an intelligent enemy neglecting great centres of muni. 
tionment in order to asphyxiate women and childry 
in, say, Streatham or Kentish Town. A sudden cutting 
off of Britain’s supplies of aero engines would hav: 
far more immediate effect on the country’s fighting 
powel " : 

The most comforting news in connection with this 
problem is that the air defence of the Midlands and 
North is now being energetically taken in hand. Six 
whole divisions of the Territorial Army in those parts of 
the country are being converted to air defence units. A 
bee:nning has been made in stationing fighter squadrons 
to the north of the “‘inner ring’’ round London, and 
we trust that active steps are being taken to establish 
Listening posts of the all-important Observer Corps al 
along the east coast. The listening posts should extend } 
up to the coast, while the fighter aerodromes ought t 
be well inland so that the squadrons can strike outwards 
at raiders instead of trying to pursue them inwards. }t 
should be easy to arrange this. 





= 





FOR DESERT SERVICE. During the recent war in Abyssinia some of our bomber squadrons stationed in the desert of the 


Sudan were temporarily equipped with Vincent aircraft which are specially fitted out for work over the trackless wastes. 
picture we see No. 207 (Bomber) Squadron practising attacks in the Sudan. 
Vincents and went back to ordinary Home type bombers. 


In this 
On return to England the squadron surrendered its 
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The Outlook. 


A Running Commentary on Air Topics 


A Supply Minister ? 


T is alleged in some quarters that Sir Thomas Inskip, 
Minister for Co-ordination of Defence, is devoting too 
much of his time and energies to questions of supply— 
that instead of considering whether the Territorial Army is 
giving the R.A.F. exactly the services which are necessary 
for air defence, whether the design of aircraft supplied to 
the Fleet Air Arm is always suitable to naval requirements, 
or whether more Army officers ought to be attached annu- 
ally to the army co-operation squadrons of the R.A.F. he 
is too much occupied with numbers of machine guns turned 
out, and suchlike. The allegations may not be true, but 
still there is a growing demand among members of Parlia- 
ment for the appointment of a Minijster cf Supply. 
Generally speaking, this may be a very good idea, but it 
would certainly be a very bad thing if responsibility for 
placing contracts for aircraft and aero engines were to be 
taken out of the hands of the Air Ministry. The present 
system has been built up by experience, and is on the whole 
working very well indeed. To disturb it would be a very 
retrograde step. 


That Record 


HE Aeronautical Correspondent of the Morning Post 

threw something of a scare into the aviation com- 

munity last Monday by publishing an article which 
made it appear that the altitude flight made on September 
2 by Sqn. Ldr. Swain in a Bristol monoplane with Bristol 
Pegasus engine is not a world’s record. Flight’s telephones 
were ringing all the morning, and anxious voices were 
asking if it was true. Fortunately, we were able to 
reassure the enquirers that they need not be alarmed. 

As so many were sufficiently interested to ring us up it 
seems likely that other Flight readers are wondering what 
is the real meaning of the article in question, and for their 
benefit it may be explained that all records must be sub- 
mitted to the Fédération Aeronautique Internationale, 
more familiarly known as the F.A.I., for homologation. 
The F.A.I. publishes every three months an official 
Bulletin containing a list of world’s records in the different 
categories of aircraft. The last to appear included the 
records homologated up to October 1, 1936. Somewhat 
naturally, it takes a little time to examine the figures 
relating to a record, and in view of the fact that Sqn 
Ldr. Swain did not make his altitude flight until September 
28, it is scarcely surprising that his flight was not homo- 
logated in time to be included in this issue of the Bulletin. 


Misleading 


HE heading ‘‘ British Height Record not accepted "’ 

was therefore totally misleading, and the first para- 

graph of the article did not help to clarify the position 
by stating that ‘‘ the height record recently established for 
Britain by Squadron-Leader F. R. D. Swain does not rank 
as a world’s record.”’ 

It is the practice of the F.A.I., and has been for years, 
to put at the top of the first page of the Bulletin a list 
of what one may term “ out-and-out ”’ records, i.€., ex- 
tremes in any particular performance, irrespective of the 
class of aircraft which put up the performance. Thus, the 
altitude record quoted is the American balloon record, 
because it represents a greater height than has yet been 
reached by a heavier-than-air machine. The four records 
listed in this part of the Bulletin are: Distance in a straight 
line, distance over a closed circuit, altitude, and speed over 





a short straight-line course. It is true that the Bulletin 
terms these four records world’s records, while the rest 
of the records listed are termed Classified International 
Records, but that is merely a way of distinguishing them 
from the ‘‘ out-and-out’’ records, and certainly does not 
indicate that they are not world’s records. 


Uplifting 
ENTION was made by Dr. Lachmann in his recent 
lecture to the R.Ae.S. of the sort of maximum lift 
coefficients which we may expect to obtain from 
the various high-lift devices. An interesting confirmation 
now comes from America, in the form of an article in the 
October issue of the American journal of the Aeronautical 
Sciences. The author is Mr. George J. Higgins, of the Uni- 
versity of Detroit, and the article gives the results of tests 
on an aerofoil with slotted flaps carried out in the 7ft. by 
10ft. wind tunnel of the University of Detroit. 

The tests were made at an Equivalent Reynold’s Num- 
ber of 577,000 on a model wing of 60in. span and roin. 
chord. Unfortunately, the author forgets to mention the 
length of the slotted flap, but it is to be assumed that it 
was a full-span flap. Its chord was 30 per cent. of the 
wing chord. The wing section was the Géttingen 398 with 
the thickness increased 1 per cent. 

With the flap set at 45 degrees, the maximum lift coeffici- 
ent, corrected to full-scale conditions, was 2.12 (or 1.06 in 
the old British ‘‘absolute’’ units). With the flap at 20 
degrees the C,, was as high as 2.07. The most interesting 
thing about the tests, however, is that the profile drag co- 
efficient is low at fairly high lift coefficients. For example, 
with the flap set at 20 degrees the minimum profile drag 
coefficient is only 0.0250, and the remarkable thing is that 
this low value occurs at a lift coefficient of 1.8. This means 
that the wing fitted with the slotted flap is very efficient 
indeed for take-off and for climb at low forward speeds. 


On the North-West Frontier 


Fy has always appeared difficult to get an impartial 
opinion on the exact value of aircraft in operations on 

the North-West Frontier of India. The opinions of 
most commentators have the appearance of being coloured 
by partiality for their own Service, whether it be the Army 
or the Air Farce, aud rather extreme views have been ex- 
pressed on both sides. A Commander-in-Chief, however, 
ought to be impartial, for his chief object in life 1s to 
protect the Frontier at the least cost in money and lives, 
and to do this he must (presuming him to be sensible and 
conscientious) make the most effective use of every weapon 
which he can command. Especial weight must, there- 
fore, be given to the paper read last week before the Royal 
United Services Institution by Field Marshal Sir Philip 
Chetwode, late C.-in-C. in India. 

The Field Marshal said that the coming of the air arm 
was one of the most important developments of recent years 
in the Indian defence problem. Of its actual utility he 
said that the reconnaissance machines (i.e., those of the 
Army co-operation squadrons) were invaluable, for they 
let the troops know where the enemy was and which heights 
were held against them. Of the bombers he said that they 
often dealt successfully with a single troublesome mullah 
and nipped the trouble in the bud. But when the Frontier 
was aflame and the laskars were out in force the bombers 
by themselves could not stop the movement beeause the 
tribesmen left their villages to be bombed, hid in caves, 
and presented no target for the bombers. 
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To represent Great Britain at Paris : The Bristol Blenheim is believed to be the world’s fastest bomber. (Fligh! photograph. 


FIFTEENTH | of 


Fifteenth International Aero Exhibition, which opens 
in the Grand Palais des Champs Elysées to-morrow 
morning, might almost be said to be unlimited 
Never in the history of flying has the technique of air 
craft construction stood so high; the days of ‘‘stick-and 
string’’ contraptions are over, and real engineering has 
taken their place. Every firm produces all-metal air- 
craft, with the ef#eption of the few which cater for th: 
private owner or light-plane enthusiast exclusively. Th 
art of designing and building aero engines has improved 
very materially, with the result that power has gone up 
and weight down. Reliability, once a doubtful quantity. 
is now taken for granted Materials, equipment and 
accessories are better and more numercus than ever before. 
It is, of course, always true of any aero show that it 
is not truly representative of the art. Military aircraft 
types have ever formed a large percentage of the total, 
and no air ministry is willing to release for public exhibi 
tion all the very latest types. Consequently, the military 
aircraft shown are bound to be, in mest cases, types pro 
duced before the show, and therefore mostly already 
known. This fact tends to rob the show of the surpris 
element. 


| %ROM a technical point of view the possibilities of th« 


Civil Preponderance 

On the other hand, at the Paris Aero Show two years 
ago the military aspect was far from overpowering; at 
any rate in the matter of actual numbers, a total of 
approximately seventy aircraft containing but twenty-one 
military types. It seems likely that approximately the 
same proportion will be found at this year’s exhibition. 

Political obstructions to a really representative show 
have been at work this year. Doubtless the absence of 
Germany and Italy has a political basis, whatever official 
explanations may be given. The products of these two 
countries will be greatly missed, and their absence is 
bound to rob the show of a great deal of interest. 

Within France itself it seems that many names famous 
in French aviation are absent from the list of exhibitors. 
Particularly will the name of Louis Blériot be missed by 


The Paris Aero Show Opens To-morrow 
Czecho-slovakia and America Repn 


ill who have made a habit of visiting the French aero 
shows over a period of many years. We believe we are 
right in saying that 1934 was the first time Louis Blériot 
was not represented, and the thought that the great 
pioneer has passed out of our ken for ever will cast a 
shadow over the gay interior of the Grand Palais. An 
other very old-established French firm, that of Pierre 
Levasseur, is absent this year. 

In addition to Blériot and P. Levasseur, one misses such 
famous names as C.A.M.S., Gourdou-Leseurre, P. Laté- 
coére, Morane-Saulnier and S.P.C.A. It seems likely that 
the nationalisation of aircraft factories, recently decided 
upon, may have been in some degree responsible for these 
absentees. This is to be regretted, as their products always 
ient interest to the Paris Show. 

In spite of the fact that nearly all the British aircraft 
and aero engine tactories are very full up with work, 
Great Britain will be very well represented, qualitatively if 
not quantitatively, at the Paris Aero Show. The Bristol 
Aeroplane Co., Ltd., true to a tradition which began almost 
with the foundation of the company, will be represented 
not only by a very fine range of aero engines, including 
the Mercury, Pegasus, Aquila and Perseus, but also by a 
mest interesting modern aeroplane, the new Blenheim twin- 
engined bomber. This machine is probably the fastest of 
its class in the world, and is bound to attract a great deal 
of interest for this reason, even if actual performance 
figures cannot be quoted. 

It is to be greatly regretted, although not, perhaps, 
very surprising, that the British Air Ministry has with 
drawn its permission to show the Hawker Hurricane single- 
seater fighter with Rolls-Royce Merlin engine. The 
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machine is, of course, of very advanced type, both in aero- 
dynamic design and ia its structural features, as well as in 
the matter of armament and general military equipment. 
A general-purpose day and night fighter of this type would 
undoubtedly have appealed tremendously to the more dis 
criminating visitors to Paris, but they will have to rest 
content with an examination of photographs of it. Speci 
mens of typical Hawker construction will be shown. 

In addition to the Bristol engines already mentioned, 
British aero engine firms will be represented as follows: 
Armstrong Siddeley Motors, Ltd., by two Cheetah IXs, 
one of which will be shown fitted with Ratier constant 
speed variable-pitch airscrew, and a Tiger IX; Cirrus 
Hermes Engineering Co., Ltd., by a Cirrus Minor and a 
Cirrus Major, Mark II; and Rolls-Royce, Ltd., by a 
Kestrel VI and Kestrel XVI, and last, but not least, by a 
Merlin, the new high-power R.R. engine which is being 
fitted in so many of the latest types of military aircraft. 
British plugs will be represented by such world-famous 
names as K.L.G. and Lodge. 

Britain’s contribution of aircraft instruments to the Show 
will be in the hands of Smith’s Aircraft Instruments and 
Short and Mason ; Standard Telephones and Cables, Ltd , 
will exhibit wireless transmitting and receiving sets ; while 
H. M. Hobson, Ltd., will show the progress this country 
has made in the matter of engine accessories such as car- 
buretters, boost controls, and other automatic controls 
which save the modern aero engine and make the pilot's 
life a little easier. 

Gallay, Ltd., will show radiators, oil coolers, cabin 
heaters, and tanks. 

Wheels and tyres play a very important part in the life 
of an aircraft, and the examples to be shown by the Dunlop 
and Palmer companies will worthily uphold British pres 
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tige in this direction. Aircraft Components, Ltd., will have 
an exhibit representative of the wide range of undercarriage 
and wing flap retracting gear upon which Mr. G. H. Dowty 
has specialised for several years, and the internally sprung 
Dowty wheel, so useful for fitting on non-retracting under 
carriages, is bound to attract attention. 

So small that they are easily overlooked when examining 
an aeroplane are many of the Simmonds “ Aerocessories,”’ 














Originatly the Hawker Hurricane was to have been shown at 
Paris, but Air Ministry permission has been refused. (Flight 
photograph.) 
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An interesting project is the Hanriot monoplane of which 
this is the scale model. 


but at Paris they will be on view in an attractive form, 
calculated to demonstrate the importance of little things. 
The new Simmonds-Theed vacuum control will also be on 
view. 

Lubrication has ever been one of the essentials to good 
and smooth running of any machinery, and the aeroplane 
with its engine is no exception. Tecalemit, Ltd., will show 
the range of equipment which has made the name famous 
throughout the aircraft world fo: many years. 


French Aircraft Exhibits 


An interesting exhibit will be the new Amiot long-range 
postal aeroplane, type Amiot 341. This is a very clean 
twin-engined cantilever monoplane, which will be available 
with two Hispanos or two Gnome-Rhone engines. A speed 
of close upon 300 m.p.h, is claimed for this machine. 

Marcel Hanriot, whose father was one of the pioneers 
of French aviation, will exhibit a mid-wing ‘braced mono- 
plane, type H.220, which is a three-seater military type 
incorporating all the latest improvements such as super- 
charged engine, retractable undercarriage, flaps, and so 
forth. When fitted with air-cooled engines of 500-600 h.p. 
the speeed is claimed to be about 300 m.p.h 

Two machines wili probably be exhibited by the Loire- 
Nieuport company. One is the Loire 46 single-seater 
fighter with air-cooled engine (any type between 700 h.p. 
and 1,100 h.p.) and the other a Loire 250, which is alse a 
single-seater fighter, but a low-wing monoplane, whereas 
the Loire 46 is a strut-braced gull-winged type. The 250 
has a Hispano 14Ha air-cooled engine, and is credited with 
about 300 m.p.h 

Lioré & Olivier will exhibit but one full-size machine, the 
LeO C.34 Autogiro, but will show scale models of a number 
of aircraft types, including the LeO 46 seaplane fighter, the 
LeO 246 commercial seaplane, and the LeO H.47 trans- 
atlantic flying boat. 

Henry Potez will show one full-size machine and a 
number of scale models. The machine is the Potez 63, 
which is a twin-engined general-purpose military type, 
fitted with two Hispano 14 Hbs air-cooled engines, with 
which it is said to attain 310 m.p.h. 

The light-plane field will be looked after by two French 
firms, of which S.F.A.N. will exhibit the S.F.A.N.4, which 
is a two-seater version of the Kronfeld Drone. S.C.A.L 
will show a little pusher monoplane similar to that on which 
Col. Fitzmaurice flew from Paris to London recently. 
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THE FOUR WINDS 


ITEMS OF INTEREST FROM ALL QUARTERS 
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TWIN-SCREW. The Koolhoven single- 

seater fighter to be shown at the Paris 

Salon has two airscrews revolving in 
opposite directions. 


HE Danish Army Air Force is Shortly 
sending a commission of four to 
this country 


The Westland. Army-co-operation 
monoplane has been taken off with full 
load in 120 yards and landed in 100 
yards 

Groups of trees in the shape of shields, 
the points of which will face south-west 
are to be planted as landmarks tor air- 
men 

Each of the three ‘‘official’’ French 
entries for the Paris-New York race next 


spring will have four Hispano-Suiza 
engines 
The Beechcraft which, flown by Louise 


Thaden and Blanche Noyes, won this 
year’s Bendix Trophy race, has been sold 
to the Honduras Government. 

The French Air Ministry announces 
that units of “‘ air infantry,’’ using para- 
chutes as a tactical weapon, are to be 
formed This scheme was introduced by 
Russia 


Two-hundred <Aeroncas have been 
ordered from the Aeronautical Corpor- 
ation of Great Britain for delivery by 
next March rhis will mean an 
eventual output of fifteen 
machines 


weekly 


The following estimated figures relate 
to Capt. Frank Hawk’s new high-speed 
monoplane: Top speed at sea level 375 
m.p.h., cruising speed (13,000-15,o00ft.) 
340 m.p.h., initial rate of climb 7,o00ft 
min., landing speed 68 m.p.h. and ter- 
minal velocity speed 750 m.p.h 

Sikorskys announce the completion of 
designs for a 50-ton flying boat for trans- 
atlantic servic: here is accommo- 


dation for 35 passengers in a number of 


will be 


machines 
number 


American con- 


terms a dancing pavilion 


A number of Bristol Blenheim high- 
peed medium bombers have been ordered 
xy Australia It is reported that there 
at least one squadron of twels 


with a reserve of the same 





AIRSPEED INNOVATION. The new 
Series III Airspeed Envoy incorporates 
stressed-skin, plywood-covered wings 
of simplified construction. This view 
shows one of the first ‘‘ going through.’’ 


THE BIG PARADE. 
craft beyond, looking pretty for 11 Duce at the Lonate Pozzolo airport, near Milan. 





he mass production of a_ device 
claimed ‘“‘to keep an airscrew goir 
after engine failure has occurred’’ may 
provide work for at least two 
men on the Teams Valley Trading Estat 
Gateshead 

Mr. L. E. Clark, the New Zealand 
farmer who left England for hoine or 
October 26 in a Percival Gull, arrived at 
Port Darwin, Australia, a week ago 

Finland is to have twelve new British 
bombers The Finnish Government ar 
reported to have completed negotiation 
for their delivery before Christmas, and a 
lump sum of £250,000 is quoted in con 
nection with the deal. 

Irish Hospitals Trust, claiming that 
the Bellanca monoplane used by Mr 
James Mollison to cross the Atlantic was 
their property, sought an injunction to 
restrain Mr. Mollison and Rollason Air 
craft Services from using the machine 
But ‘‘as a gesture irom sportsmen to a 
fine sportsman’’ they relinquished any 
right against Mr. Mollison to claim the 
machine 


Twenty-five Years Ago 
(From ‘‘ Flight’’ of November 11 
IQII.) 


“In a Dundee journal, a corre- 


spondent who signs himself 
‘Terra Firma’ asks ‘Is it 


moral, by the bait of considerable 
sums of money and of prizes, to 
lure young men, fiery with intre- 
pidity, to a death, if not certain, 
at least very probable ? Is it not 
cruel to tempt foolhardy men to 


their deaths by these gilded 
baits? ’ ‘Are we to demand 
gladiatorial sacrifice from our 
aviators?’ ’’ 





Savoia Marchetti S.81 long-range bombers, with variegated 
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THE BRITISH 
AIRCRAFT INDUSTRY 


An Aero Show on Paper 


issue of Flight is devoted almost 
entirely a review of the British aircraft 
industry. It is produced deliberately to coincide 
with the Fifteenth International Aero Exhibition, 
to be held in Paris from Friday, November 13 to Sunday, 
November 29, so that readers of Flight throughout the 
world may have an opportunity to become familiar with 
every sphere of British aeronautical industrial activity. 
It was obviously impossible for all the firms of which 
the British aircraft industry is composed (nearly 300) 
to take place at the Paris Aero Show, and when 
Flight announced its intention to publish a special issue 
in which the products of the industry would be dealt 
with the response was excellent. Thanks to the co-opera- 
tion of all the firms, the result has been that this week's 
issue forms a very complete guide to the very wide range 
of aircraft, aero engines, materials, instruments, acces- 
sories and equipment which the British aircraft industry 
as a whole has to offer. 
Since Flight published its previous 
devoted to the British aircraft industry, 


week’s 
to 


HIS 


annual issue 
on December 


THIS ISSUE OF 


Fiicnr 


EALING as it does with the products of over 

300 firms In considerable detail, this issue of 
Flight forms a valuable work of reference and index to 
the British aircraft industry. 

For the information of new readers, it should be pointed out 
that the constitution of this special number is not typical of 
ordinary issues, which, in addition to the regular features 
such as Commercia! Aviation, Club News, and Royal Air Force 
Notes, contain fully illustrated articles on various aviation subjects 
of topical interest, together w:th latest news of the industry. 


Features of this issue will be found on the following pages :-— 


Pages 
Leading Articles 481-482 
The Outlook 483 
Paris Aero Show 484-485 
On the Four Wirds 486 
The British Aircraft Industry 487 
British Civil Aircraft Reviewed 488-496 
The New Handley Page 54 497 
Commercial Aviation 498-499 
British Aero Engines 509-508 
British Military Aircraf 508a- + 
Private Flying 515 
Accessories, Components end Genera’ Wor 516-535 
R.A.F. Notes 536 
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5, 1935, the R.A.F. expansion scheme has got weil 
under weigh, and the result is, to some extent, reflected 
in the number of firms whose products are described 


in the present issue. An examination of the different 
sections indicates that there now more than thirty 
British firms which aircraft, thirteen 
manufacturing engines, and approximately 240 
companies engaged in one branch another of the 
multifarious ramifications of the industry generally. 

A few words of explanation of the plan upon 
which this issue is based may be of assistance to readers 
in finding rapidly any product in which they may be 


are 
produce some 
aero 


Ol 


particularly interested. Aircraft and aero engines will 
be found on the following pages : 
British civil aircraft types 488-497 
British military aircraft types 508a-514 
British aero engines 500-507 


Materials, accessories, instruments and equipment are 
reviewed on pp. 516-535. Each of the firms whose 
products are dealt with has been given a series number, 
and in the tables on page 535 will be found, classified 
under subjects, an index to the series numbers of firms. 
In this way, reference to any particular product will 
be facilitated and the value of this issue of Flight as a 
reference volume enhanced. 
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A flying boat of the Short Empire class ; 


Machines for Private 


the acme of marine aircraft construction. 


a 


nd Commercial Use 


Illustrated Mainly with “ Flight" Photographs 


N variety the range of British civil aircraft is unrivalled 
Designers are keeping abreast of foreign competitors in 
practically every development calculated to benefit 
modern civilian types, and in more than one field can 

show products undeniably superior to anything offered 
abroad. 

A number of highly efficient designs are in the develop- 

ment stage, while construction is in progress on some types 
of exceptional promise. 


ABBOTT-BAYNES 


thie most notable Abbott-Baynes development up to the 

present is what the manyfacturers, who build their 
machines,at Heston Airport, Middlesex, term the Cantilever 
Pou. Although founded on the recommendations of M. Henri 
Mignet this model has a new design of structure, eliminating 
all wires and consequently, it is claimed, the previous weakness 
of the Pou consequent on the absence of anti-lift wires 

Priced at {189, the Cantilever Pou is fitted with a water- 
cooled Carden engine of 30 h.p., has a maximum specd of 
80 m.p.h. and shows an initial rate of climb of gooft./min 

Other developments, which are not being publicised at the 
moment, are under way. 


AERONCA 


S' BSTANTIAL orders are being received by Aircraft Ex- 
change and Mart, Ltd., the managing distributors of the 
machine, for the 4395 Aeronca-J.A.P. light two-seater mono- 


The Abbott-Baynes Cantilever Pou with 30 h.p. Carden 
engine. 


plane which, in a few months, has gained great pop 
Great Britain for training and touring 


S¢ 


co 


st 


«1 


t 


cr 
8 


WwW 


I, 


This type of aircratt—a wire-braced model with side-t 
‘ating—originated in America, but is being built 
uuntry by the Aeronautical Corporation of Great Britaii 
On the power of the 38 h.p. J.A.P. air-cooled engin 
andard Aeronca is capable of 95 m.p.h., while the lar 
eed is as low as 33 m.p.h. 


AIRSPEED 


N the civil side of its business this Portsmouth company, 
which specialises in the construction of high perforn ance 
mmmercial aircraft is concentrating its attention on 1 
iodels, the twin-engined Envoy and single-engined Couric 
Although the Courier is a few vears old 
here a fast machine with a disposable | 
7oolb. is required The engine normally specified 


Siddeley Lynx IVc, which gives a maximum speed 
m.p.h., although the more powerful Cheetah V 


A 


tl 


merican Wright Whirlwind are alternatives 
The company has just announced an improved version 
1¢ Envoy light transport, which differs mainly n 


firmly established Series I] model in that its wings 


re 


‘designed. Stressed-skin plywood covering is empk 


viating the Warren-girder bracing between the spars 


pe 


S] 


Cabin schemes for the accommodation of any number 
assengers up to eight have been prepared 

Fitted with Siddeley Cheetah IX engines the maximun 
ved is 205 m.p.h. at 7,300ft and the service ceiling is 


22,000ft \ single-engine ceiling of 6,250ft. is claimed. Alter- 


ni 
Ww 


itive power plants are the Walter Castor II, Wright Whirl! 
ind R.760.E.2, Gnome Rhone 7K.D or 7K.F-.S. (in the latter 


case the top speed is no less than 225 m.p.h.) and Wolsele 


™ 


orpi1o 


Large orders have been placed for the Aeronca light two- 
seater. 
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ARMSTRONG WHITWORTH 


WELVE large four-engined mono- 
planes are being built at the Whitley 
Coventry) works of Sir W. G. Arm- 
strong Whitworth Aircraft, Ltd. De- 
signed expressly for operation on the 
European and Empire routes of Im- 
perial Airways. these machines, 
nated provisionally A.W.27s, are of high- 
wing. type with 795 h p. Tiger IX 
engines driving De Havilland variable 
pitch airscrews 
Thé wings are built on a single box 
spar and taper in plan form and thick- 
ness. Metal covering is used for the 
leading edge, part of which serves to cool the oil tanks. Aft 
lattice structure of rolled 
Split trailing- 


desig- 


of the spar the wing consists of a 
light-alloy sections, the covering being fabric 
edge flaps are fitted and the mass-balanced Frise ailerons have 
automatic servo flaps. The flap on the port aileron can be 
used to trim the machine laterally 

An oval monocoque structure of 
incorporates stress-bearing skin. 

Each half of the undercarriage is retractable hydraulically 
into the inner engine nacelles and behind the spars 

Dual control is provided for the captain and first officer 
A wireless operator and two stewards complete the crew Ait 
f the control cabin the fuselage is divided into cabins, there 
being four in the ‘‘ European’’ (42-passenger) class and three 
in the “‘ Empire ’’ class 27 


light alloy, the fuselage 


The latter model accommodates 27 
passengers by day or twenty by night, with sleeping arrange- 
ments. In both types there is a kitchen, but the European 
class has three lavatories whereas the Empire model has two 
There is a capacious hold for mails and luggage 

The main dimensions are: span 123ft., length 11oft., and 
height 23ft. 


BLACKBURN 


HE prototype of a twin-engined high-speed civil monoplane 
known as the H.S.T.10 is flying at the Brough (E. Yorks) 
aerodrome of the Blackburn Aeroplane and Motor Company 
This model has Napier Rapier VI moderately supercharged 
“H"’ type engines giving a maximum speed of 200 m.p.h. 
The wing is of the Duncanson single-spar patented type in- 
corporating a spar of tubular form which is employed as the 
fuel tank 


Nearest the camera is the twin-Aquila Bristol 143 civil monoplane and beyond it the 142 Britain First with two Mercuries. 
latter is the fastest commercial machine ever built. 
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This particular Airspeed Envoy has 
just been delivered to the Maharajah 
of Jaipur. 


The sketch below gives a rough idea 
of the layout of the A.W.27 (four 
Tiger IX) for Imperial Airways. 


The Broughton Blayney Brawny light monoplane, which 
is now on a 3,000-mile tour of the British Isles. 


BOULTON PAUL 


“T’WO feeder-line biplanes of the P.71/a type have been sup- 

plied by this Wolverhampton firm to Imperial Airways, 
Ltd On the power of two Siddeley Jaguar VI.A engines this 
150 m.p.h A machine of similar design but 


type cruises at 
Bristol Pegasus [IIs has als been 


fitted with 690 
designed 


750 h.p 


BROUGHTON’ BLAYNEY 


Brawny ultra-light 
Middlesex, just over 
Aircraft Company, 


monoplane was 
three weeks 
Ltd rhe 


RODUCTION of the 
started at Hanworth, 
ago by the Broughton Blayney 


The 
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company is now in a position to 
of this fascinating little aeroplane 

The Brawny for £195 
monoplane mounting a 30 h.p 
speed range of 35-68 m.p.h 
hr., the machine is an 
enthusiasts 


sells an 


quote thre 


d is a 


BRISTOL 


LTHOUGH none of the produ 


Company, of Filton, Bristol, 
use (Government orders having i 


weeks’ 


proposition tor 
ts of the Bristol 
are in regular 


nundated 


thei 


strut-braced 
water-cooled Carden 
, and a fuel consumption of 2 ga 


attractive clubs 


\er 


delivers 


I 
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Vith 


plan 


commer 


} 
works) 


company has built the fastest transport aircraft in the wor 


Searing the Bristol works number 142, and popularly known 
this type is powered with tw 


as Britain first, 


fully supercharged engines of 840 


tests the machine showed a speed 
Mercuries of only 605 h.p., and 
improvements, the chief being the 


Mercuries 
neighbourhood of 300 m.p.h \ 
the type 143, has twin Bristol 

} ¢ 


500 h 





h p each 
ol 
it 3s 
re-engining 


250 m.] 
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belie, ( dl 


somewhat sit 


BRITISH AIRCRAFT 


4 SCEPTIONAL safety is, perhaps, the chief virtue of th 
little B.A. Swallow two-seater low-wing monoplane rat 

for which have been keeping busy the Hanworth (Middlesex 
factory of the British Aircraft Manufacturing Co., Lt Phi 
attractive litth: machine is now available with the Po 
Cataract III or Cirrus Minor engines, each of 90 kit 
unit gives a cruising speed of 92 m.p.h., but with the Pobj 
the full-load take-off run (50 vards) is 5 vards shorter and the 
initial rate of climb (Soo ft./ min.) 1oo {t./min. highe1 On 
the other hand, the Cirrus Minor permits a range of 390 mile 
(against the 355 miles of the radial engined version) and a pay 
load of 212lb., or 321b. more than with the Pobjoy With the 
latter engine the price is £725 : 

Swallows are popular alike with clubs and private « 
for training and touring. 

A second type, the Eagle three-seater cabin monoplan 
is normally fitted with the 130 h.p. D.H. Gipsy Major engine 


be fixed, in 
cruising speed with 


cantilever 
well faired 


wing or can 


Phe 


with two Series I D.H. Gipsy Sixes 
of 200 h.p. each it believed that 
a maximum speed of at least 195 
m.p.h. is obtainable 


CIERVA 


cle ve lopme nt 
Autogiro 


is 





HE lat 


Cirerva 


by the 
Company, 
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The ‘‘ Autodynamic ’’ Autogiro 
which is capable of direct take- 
off 


undercarriage retracted is 130 
m.p.h rhis type sells for £1,250 

[he very latest B.A. model has 
two engines and is characterised b 
the anhedral angle on the inner sec 
tions of its wings Performance 
tests with this machine—a_ six- 
seater with retractabk under- 
carriage—are not completed, but 


which case 


| ssaeesnes 


Aquila sleeve-\ 


Mercury 
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Above 
A type combining extreme safety 


with lively performance the 
B.A. Swallow. 
(Left 
Newest of the B.A. types: the 
twin-Gipsy Six Double Eagle 
high-speed light transport. 
Ltd., of Bush House, Aldwych, London, W.C.2, is the \uto- 
dynamic ’’ direct take-off machine, the main fuselage ture 
of which is similar to that of the well known C.30 typ The 
new model, however, differs from its predecessors in that it is 
designed to take-off and land with no forward run whatsoever 
Numerous advantages come readily to mind. 
For direct take-off the two rotor blades move automatically 


to substantially zero pitch when the rotor clutch is engaged. 
In this position the blades are rotated to ayhigher spe han 
is required for normal flight, and when the clutch is released 
they automatically increase their pitch. This sudden change 


in pitch produces lift in excess of the weight of the machine, 
which the makers put it, ‘‘is projected into the air ina 
vertical direction.’ 


as 


In flight the rotor is driven by the relative wind, only the 
uirscrew being driven from the Siddeley Genet Major engine 
he speed of the blades remains substantially constant from 
top speed to vertical descent 

On touching the ground the application of a rotor brake 
decreases the blade pitch to zero and prevents the machine 


from overturning. 
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Structurally the new C.L.W. Curlew trainer is 
of exceptional interest. 













pit h airscrews, has a cruising speed at 7,000 ot 
160 m.p.h rhe maximum speeds of the Rapide 
(two Gipsy Six Is), Dragonfly (two Gipsy Majors) 
and Hornet Moth (Gipsy Major) are respectively 
157 m.p.h., 148 m.p.h. and 124 m.p.h 


DART 


| pe NDED m 1934 under the name of Zander 
and Weyl, Dart Aircraft, Ltd., of 29, High 
Street N., Dunstable, Beds, have built several 
ss sailplanes, Poux and replicas of historical air- 

















































































pees craft 

[wo ultra-light aeroplanes—the Pup and Flit- 
termouse—-are already fiving and a third, 
C.LW christened the Kitten, is nearly ready for preliminary tests. 
VY o rhe Pup is a single-seater pusher designed to take a 34 h.p. 
A POBJOY-ENGINED light training monoplane marks the engine and is by no means a powered glider, whereas the 
entry of the C.L.W. Aviation Co. (1936), Ltd., of Graves Flittermouse (25 h.p. Scott), likewise a single-seater pusher, 
end Airport, Kent, into the field of British aircraft construc- shows a much lighter wing loading, having been built to meet 

tion. Completed a few months ago, described in Flight of special requirements 


Sept. 17, and known as the Curlew, the 
machine has been planned for the instruc 
tion of pilots who will pass eventually to 
clean, high-performance monoplanes with 
high wing loadings. Any engine of up to 
130 h.p. may be specified, the Niagara III 
giving a top speed of 127 m.p.h With 
flaps down the Curlew lands at 4o m.p.h 
in spite of the fact that it is loaded to 


14 Ib./sq. ft A terminal velocity speed 
of 305 m.p.h. was attained during diving 
tests. 


DE HAVILLAND 


HE current models in production at 
the Hatfield (Herts) factory of the 
De Havilland Aircraft Co., Ltd., are the 
86a four-engined transport, the Rapid 
a smaller twin-engined model, the 
Dragonfly, which is eminently suitable 
for light commercial work, as a private 
owner's ‘luxury’’ machine or for 
training in flying twin-engined machines, 
the tiger Moth training biplane (dealt 
with on page 509 of this issue) and 
the Hornet Moth, a light biplane with 
side-by-side seating popular alike with 
private owners and clubs 
There is widespread discussion in the 
industry and among commercial opera- 
tors about the Albatross, or D.H.91, 
which should be flying early in 1937 A 
low-wing monoplane for  long-rang: 
inter-Continental work this machine 
has four of the new D.H. Gipsy Twelve 
inverted yee air-cooled engines, each 
capable of delivering over 500 h.p. to 
De Havilland variable pitch airscrews 
Although designed primarily for trans- 
Atlantic mail carrying, the Albatross 
can also be arranged to carry a consider- 
ably larger number of passengers than 
any previous D.H. design and to pro- 
vide spacious and luxurious accommo- 
dation with such added comforts as the 


provision of light meals on board and 
arrangements tor conversion to a sleepet 
for night travel. The cruising speed ts 
expected to be at least 200 m.p.h 

rhe latest D.H. 86a, with D.H. Gipsy 
Six Series I] engines and D.H. variable 


Three popular De Havilland biplanes : 
from top to bottom, the 86a transport 
machine with four Gipsy Six engines, 
the Gipsy Major-powered  twin- 
engined Dragonfly for the private 
owner and light commercial work, and 
the Hornet Moth (Gipsy Major), a side- 
by-side two-seater for private or club 
use. 








FLIGH 1. 


The Dart Pup is an interesting ultra-lightweight pusher 
parasol monoplane. 


rhe Kitten has been planned as a pusher and is a low-wing 
25 h.p. Ava engine, intended for 


single-seater model, with a 
solo training of pupils with a 


the private owner and for the 
few hours’ solo flying to their credit 


GENERAL AIRCRAFT 


Bg AVING met with great success in the design and construc- 
tion of small twin-engined metal monoplanes, General 
Aircraft, Ltd., of Hanworth, Middlesex, are now offering in 
addition to its $.T.25 and Ambulance models (twin 90 h.p 
Pobjoys) the Croydon high-speed ten-passenger transport 

Like previous machines of the company, this model has a 
single-spar wing of patented Monospar construction. Although 
the prototype was fitted with two 
American Pratt and Whitney Wasp 
Jumor radials of 400 h.p. each, a variety 
of power plant installations is available 
The Croydon incorporates a number of 
unusual design features, including a pro- 
nounced sweep back on the wings, intro 
duced to avoid sudden stalling Phe 
undercarriage is retractable and variable 


pitch airscrews are utilised. 


At a cruising speed of about 1go 
m.p.h., the Croydon has a range of 650- 
700 miles with ten passengers.* 

Phe S.T.25 carries a pilot and four 
passengers at 125 m.p.h. with its twin 
Pobjoy Niagara III throttled 
back to give 77 per cent. of their maxi 
mum power In its latest form it has 
twin rudders which effect an improve 
ment even over the flying characteristics 
of the older single-rudder model Che 
sturdy, 


engines 


undercarriage is a simple 
divided type 

Developed directly 
S.T.25, the Monospar 
similac construction and has the same 
power plant installation Che internal 
layout was planned under the auspices 
of the British Red Cross Society 


HILLSON 


pRobucTION of an -English-built 
version of the Czechoslovakian 
Praga Baby two-seater light monoplane 
progress at the Irafford Park 


from the standard 


Ambulance is of 


1s In 
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(Manchester) works of F. Hills and Sons, Ltd 
has a high cantilever wing and side-by-side ating 
with a 36 h.p. Praga flat-twin engine loes 93 
price 18 £305. 


HESTON 


Py IDENT with the preparation of this issue 
Aircraft Co., Ltd., of Heston Airport, Middless 
announced that they have built, to a design propos: 
Hordern, their test pilot, and to the specification of 
of Richmond and Gordon, to whose private order thi 
was built, a small twin-engined two-three-seater mon 
[wo American Continental A/ 40 flat-four air-cook 
are fitted on the wings, and the pilot and passenger 
side-by-side in the extreme nose of the fuselage T 
and preliminary tests indicat 


is quite superlative 
“occasional third ’’ seat m 


handling qualities Phe ' 
if the 16olb. of baggage provided for is not required It is 
understood that an interesting control system is installed. [he 
machine should be put into commission in about four weeks 
when the Duke of Richmond will be happy to show it to othe, 
enthusiasts 

rhe Pheenix high-wing monoplane, the first model to be put 
on the market by the company, is a five-seater high-wing 
strut-braced monoplane with a Gipsy Six 200 h.p. engine 
which gives a top speed of 148 m.p.h Phe noise level in the 


cabin is 70-74 decibels 


KRONFELD 


7 RONFELD, LTD., of Hanworth, 
production with two ultra-light monoplanes designated 

the Super Drone and the Drone de Luxe, and priced resp, 
tively £275 and £325. Both are essentially single-seater, single. 


Middlesex, are now jp 


The upper machine is the latest version 
of the Monospar S.T.25 which has 
twin rudders and two 90 h.p. Pobjoy 
Niagara III engines. The Croydon 
high-speed transport beneath 
capable of over 200 m.p.h. 


it 


On the left is the little Hillson Praga 
two-seater cantilever monoplane which 
has side-by-side seating. 
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€ Pro engined parasol monopianes equipped with pusher airscrews 
id, fitte It has been estimated that, assuming a pilot or club does 
i Th 400 hours’ flying annually and the machine is, completely 
written off in four years, the running cost of the Super Drone, 
including depreciation, petrol and oil, full comprehensive in- 
surance (third-party and crash), housing and maintenance, will 
be no more than ten shillings per flying hour, or twopence a 
. ba mile at 60 m . fas ae ae ae 
| by Me he Super ry — a ; ke cm ro —_ a 
he Duke and is claimed to land and take-off in 45 egg é = 1.p.- 
machi water-cooled Carden gives the Drone de Luxe a cruising speed 
Soon of 62 m.p.h 
re LUTON 
~—— NE of the most attractive ultra-light machines which have 
‘ake-of appeared during the past few months is the £325 Luton 
— Buzzard, an eyeable little monoplane built at Gerrards Cross, 
. Bucks, by Luton Aircraft, Ltd. Split flaps, ‘‘ trousered ”’ 
| It is under irmage and pusher airscrew are features, and the speed 
ee. range is from 25-85 m.p h. 
to oth Very recently the company has issued preliminary details of 
the Minor, a machine in the design of which safety has been 
, be pet the first consideration. The speed range is estimated to be 
h-wing from 22 m.p.h. to 75 m.p.h. with the 34 h.p. Anzani engine, 
engine and the provisional price £225. The Minor might be described 
| in the 
A striking ‘‘ angle "' on the B.A.C. 
Super Drone which cruises at 60 
now in m.p.h. with a 750 c.c. engine. 
ignated 
respe Although showing unusual economy 
Single. the Heston Phoenix (D.H. Gipsy 






Six) has an_ excellent all-round 
performance. 












All are of wooden construction and em- 
body an effective flap gear 

Ihe Mew Gull is intended for the 
sportsman pilot or as a fast, light de- 
spatch carrier, and is normally fitted 
with a D.H. Gipsy Six rhe latest 
models built mount the Series II version 
of that engine driving a variable pitch 
airscrew, and their cruising speed is well 
ibove the 190 m p.h claimed for the 
machine with the Series I ‘* Six.’’ 

Ihe Gull, with a batch of records to 
its credit, can be supplied with the D.H 
Gipsy Major or Gipsy Six engine, the 
respective maximum speeds of the two 
versions being 154 m.p.h. and about 180 
m.p.h heir pay loads 515lb. and 
455lb., and their ranges 745 miles and 
640 miles 
Seating four in quite surprising com- 























fort considering its size (span 39ft. Gin 
ind length 25ft. 6in.) the Vega Gull, iike 
A two-three-seater twin-engined monoplane of intriguing design : the new Heston the Mew, has lately been produced with 


monoplane with two Continental A 40 engines the Series IL Gipsy Six and_ thus 
powered a Vega Gull, flown by C. W. A 


Seott and Giles Guthrie won the recent Schlesinger race to 







is a biplane with exceptional stagger Ailerons are fitted to 







the lower, or rear, wings only, and, thanks to the slot effect Johannesburg The Vega bids fair to emulate the Gull as a 
produced by the relative positions of the main planes, they record-breaket With the Series I Gipsy Six the Vega Guill 
should remain effective up to and beyond the normal stalling cruises comfortably at 150-155 m.p.h., but the newer engine 
ittitude This slot effect is claimed also to eliminate the idds several m.p.h 

undesirable stall and involuntary spin Space does not permit a list of records and long-distance 





lights standing to the credit of Percival machines, but in a 
















rhe forward portion is reminiscent of a Pou du Ciel 
short period the various types have covered themselves with 
PARNALL 
7 >ULL use is made in the Parnall Heck two-seater low-wing 
: monoplane of leading-edge slots and trailing-edge flaps " 
/ resulting in an unusually wide speed range with a 200 h.p Q a *£ 
, D).H. Gipsy Six engine saan —_ 
. The manufacturers are Parnall Aircraft, Ltd., of Yate 
(;loucestershire, and the sole concessionaires are Aircraft Ex 


iwe and Mart, Ltd., of 7, Park Lane, London, W 












PERCIVAL 


S bee GH the first is a single-seater, the second a three- and 

the third a four-seater, the Percival Mew Gull, Gull and Such refinements as split flaps, wing root fillets and 
Vega Gull all bear the Percival stamp, having low cantilever trousered undercarriage are incorporated in the ultra-light 
s and fixed “‘ trousered’’ and “‘spatted’’ undercarriage Luton Buzzard pusher. 
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The Percival Mew Gull illustrated 
has one of the new Series II Gipsy 
Six engines. A similar unit powers NS 
the four-seater Vega Gull beneath it. 


year 
plane, designed by Short Bros ind -—- 
‘ ing, 
handled by Pobjoy Airmotors a \ir ant 
craft, Ltd., of Rochester, Kent ’ 
fhe Scion is a high-wing cantilever 
monoplane suitable for wheel or float 
undercarriage, and is normally arrange A 
as a six-seater A military version of 
the Scion, suitable for second-class war Eng’ 
fare, police and customs patrol work and aero 
punitive expeditions, has been designed fitte 
Light bombs and a Lewis gun can be trel 
carried. estil 
AVRO 
FTER Imperial Airways, Ltd., had T' 
taken delivery of two Avro 652 
monoplanes a military development of boat 
this type was adopted by the Royal Air sous 


Force under the name Anson lhis 5 this 
machine incorporated certain aerody sufh 
namic and structural alterations as com- 40,0 
pared with the original 652, and these 

have lately been applied to the civil % 
machine at the company’s Newton . 


PHILLIPS AND POWIS Heath (Manchester) works gt 


rhe new version of the 652 is now completing tests and per 





ANGING in size from the Sparrowhawk to the Peregrine 


. formance figures have not yet come to hand Considering 

by way of the Hawk types, Whitney Straight, Faicon, that, with two Siddeley Cheetah LX radials the older model 

Nighthawk and Merlin, the Miles series, produced by Phillips did 195 m.p.h., a brilliant performance is anticipated An 
and Powis Aircraft, Ltd., of Woodley Aerodrome, Reading improved tail and modified engine nacelles and cowlings are 


covers a wide number of sporting, training and commercial re features 





























































































































































































quirements. All are cantilever monoplanes of wooden con For civilian training the Avro Genet-Major engined Cadet 1s ] 
struction bearing a distinct family resemblance to each other still extremely popular P 

The Sparrowhawk is normally built as a 

single-seater and is capable of 175 m.p-.h 

with a D.H. Gipsy Major engine. : 

Similar to each other in appearance, the . 
Hawk Major and Hawk Trainer differ mainly 

in that the latter has a greater wing area ; eng! 
With the 130 h.p. Gipsy Major the maxi- 24 | 
mum speed of the Trainer is 145 m.pth weatg 

An attractive side-by-side two seater, the are 
Whitney Straight, with Gipsy Major engine the 
is selling well. s ti 

The Falcon and Nighthawk are normally are 
powered with the Gipsy Six and, although A 
similar in external appearance, are planned of 
for distinct duties rhe former is a three ally 
seater machine suitable for the private owner = 
who wants high all-round performance cap 
whereas the 175 m.p.h. Nighthawk has been heig 
laid out as an instructional type. 

fhe Merlin cabin monoplane has a pay 
load of 7o8lb. with a Gipsy Six engine 

Latest and largest of the P. and P. pro 
gramme is the 180-m.p.h. Peregrine light 
twin-engined transport, powered with Series 
Il Gipsy Sixes and fitted with variable pitch 
airscrews and retractable undercarriage rhe 
disposable load is 2,20olb. 

\ll current designs incorporate the efficient 
Miles split trailing-edge flaps 

The Mohawk, a high speed long-range 
tourer, has lately been completed to the ordet 
of Colonel Lindbergh 

POBJOY 
is carry a disposable load of 1t,ooolb. at 
i speed of 115 m.p.h. with two Pobjoy 

Niagara Lil 90 h.p. engines throttled back to 
cruising r.p.m. is quite an achievement, but 
that 1s the performance of the Scion mono 

Side-by-side seating and pleasant handlir g 

characteristics are popularising the Miles 

Whitney Straight (above). The Miles 

Peregrine light transport (below) has two ( 






Gipsy Six Ils. 
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SARO 


O civil types are at the moment in production at the Cowes 

(1.0.W.) works of the Saunders-Roe Company. In_recent 
years they produced the Cutty Sark, Windhover and Cloud 
amphibian flying boats, all of which have been used for train- 
ing, commercial or private operation. All these machines are 
cantilever monoplanes. 


SCOTTISH 


BRITISH-BUILT version of the American Burnelli trans- 

port will soon be completed by the Scottish Aircraft and 
Engineering Co., Ltd. This type incorporates a fuselage of 
aerofoil section, the tail being carried on two booms, and is 
fitted with two 690 h.p. fully supercharged Rolls-Royce Kes- 
trel XVIs. A disposable load of 5,680lb. will be carried, it is 
estimated, at a cruising speed of 216 m.p.h. 


SHORT 


HE most notable British commercial aeroplane completed 

during the past year is the Short Empire type of flying 
boat, twenty-eight of which have been ordered for the Empire 
routes of Imperial Airways. A very complete description of 
this type was given in Flight of October 29 this year, so it may 
suffice to recall that it is an all-metal, high-wing monoplane of 
4o,o00lb. gross weight, fitted with four Bristol Pegasus XC 


re 


ey 4 


3 


” 
¢ 


engines driving D.H. variable pitch airscrews. By day, 
24 passengers are accommodated in four cabins, and sleeping 
arrangements for 16 are included for night operation. There 
are two decks, the upper and lower, respectively housing 
the crew and freight and the passengers. The maximum 
speed is 200 m.p.h. at 5,500ft., and the main dimensions 
are: span 114ft., length 88ft., and height 31ft. gin. 

A somewhat similar machine will act as the lower component 
of the Short-Mayo composite aircraft, which consists essentt- 
ally of a large flying boat carrying on its back, so to speak, a 
small heavily loaded seaplane which would otherwise be in- 
capable of taking off safely. On reaching the operational 
height of the upper component the machines separate, the 








Capable of 200 m.p.h., the Short Empire type of flying boat is powered with four Bristol Pegasus XCs of about 800 h.p. each 
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(Above) 
With a pair of 90 h.p. Pobjoy 
Niagara IIIs the Pobjoy Scion 
cruises at II5 m.p.h. with a 
disposable load of 1,000 lb. 


Left) 
This particular Avro 652 is one 
of two used by Imperial Airways 
Later models incorporate certain 
improvements 


smaller seaplane then being capable of a 3,o00-mile range with 
a load of mail This composite machine-is now under con- 
struction at the company’s Rochester (Kent) works 

A further civil type is being offered as a landplane or on 
floats. This is the Scion Senior high-wing monoplane with tour 
go h.p. Pobjoy Niagara IIIs. As a seaplane this machine cruises 
at 115 m.p.h. with up to ten passengers 


WEIR 


A . a provisional price of {500, G. and | Weir, Ltd., of 
Cathcart, Glasgow, S.4, Scotland, are offering a tiny Auto- 
giro capable of direct take-off The machine relies on similar 


oer te 
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principles to those briefly described in the notes 
under the heading ‘‘Cierva’’ in this section 
It is a single-seater and mounts one of the 
new Weir four-cylinder inverted air-cooled 


engines 


WICKO 


NAME not included in Flight 


previous 


reviews of the British aircraft industry 1s 
that of the Foster, Wickner Aircraft Co., Ltd 
of Lusty’s Works, Colin Street, Bromley-by 
s0w London, E 4 
[he company’s first product is the Wicko 


monoplane, a £425 two-seater high-wing type 
with a converted Ford V.8 engine giving 85 h.p 
at 3,500 r.p.m. A maximum speed of 115 m.p.h 
is claimed, and the cruising and landing speeds 
are of the 100 m.p.h. and 50 m.p.h 
respectively 


order of 


(Top) Shown here as a seaplane the Short Scion Senior 
four Pobjoy Niagara III) is also available on wheels 


Right) The Weir direct take-off Autogiro has the new 
Weir four-cylinder air-cooled engine. 
Below) The Tipsy cantilever monoplane (25 h.p. Sprite). 
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FOREIGN MACHINES on the BRITISH MARKET 


Agencies in 


have 
as long as Croydon has 
European market 
high-wing cabin 
by S.F.S 


ARLY this year Surrey Flying Services, Ltd., who 
been at the Airport of London 
been in existence, introduced to the 
the American Cessna C.34, a cantilever 
To date, three of these have been sold 
and the fact that the machine carries four people, cruising at 
143 m.p.h., for a consumption of just under 7} gallons an hour 
is worth remembering; the price is 41,375 
company took up the Beecl agency in 
that the C.17.R held the 
This 420 h.p. Wright-powered type cruises with 4 or 5 up at 
between 185 m.p.h according to altitude, for 
miles, and >. .S. report the good consumption of 18-19 gal. / hi 
With the requirements of a_ wider 
S.F.S. have obtained the rights for three other well 
first and least expensive of these 
is the Porterfield 70, which is a two-tandem seat high-wing 
braced monoplane cruising at 105 m.p.h., and listed with full 
tail wheel and trimming gear at /625 The 
16 galls. an hour 


monoplane. 


\ugust 
intere 


icrait 


This 


model greatest 


and found 
and 202 


idea of meeting the 
clientele, 


known American types. The 


dual wheel brakes, 
cruising fuel consumption amounts to only 4 


and the 7o h.p. Le Blond engine has proved a dependable unit 
his machine, with the Cessna, may be at Le Bourget during 
the Paris Salon 

rhe two other lines which S.F.S. are handling in 1937 are 
the Spartan Executive and the Sea Bird amphibian by Fleet 


the de and deliveries 


wings Both are in luxe categories 
cannot be made until January The Executive is a low-wing 
all-metal monoplane seating 4 or 5 persons in a luxury cabin 


for a silence 


figure of 
struc 


which is notable—in a single-motor type 


under 75 decibels Ihe fuselage is a semi-monocoque 


ture with the loads carried through a triangular steel boon 
a practice also used in the wing, wherein the triangular steel 
girder forms a single spar. A Jacobs 285 h.p. model will be 


available wer unit 


will be the 


but it is anticipated that the standard px 


420 h.p. Wright; the respective cruising speeds at 


5.000 feet are 168 and 208 m.p.h. The Sea Bird 4-seat amphib 


this Country 


ian was fully described in Flight of October 19 and 
remembered for its stainless steel shot-welded constructior 

An interesting point is that, with the ption of the P 
field, all the machines handled by S.F.S. are standardis« 
self-starting and lighting Moreover 


CXCE 


each 


falls into a « itegory 


which has not as yet any real counterpart on this sick tl 
Atlantic It is understood that an interesting developme 
shortly forthcoming in connection with servicing 

Ihe Stinson Reliant is now quite well known overt 
where, with the Bi and Trimotor types, it is handk 
Brian Allen \iation Ltd ilse ef Croydon Arp 
rhe latest model is available in’ special and _ star 
forms, and has a gull-type wing of unusual design 
vacuum-operated slotted flaps Interior arrangements of 
comfortingly car-like type and easy filving qualities are tl 
main features of the Reliant, which cruises at a speed littl 
short of 140 m.p.h. for 400 miles on full tanks 

Not, perhaps, as well known as either the Reliant or 
rrimotor, the Bimotor model B has a remarkably good 
formance, cruising at 162 m.p.h. for 720 miles with five pas 
sengers It is a low-wing cantilever monoplane with ty 
Lycoming engines—which are also fitted to the other Stinsons 

During this season the litthe American Taylor Cub has bee 
seen about quite a lot at various flying meetings, and has bee 
successful in a number of handicap air race In the country 
ot its origin this little cabin monoplane has been selling well 

Of all-metal construction, the Cub is fitted with a flat-tour 
Continental engine of 37 h.p., and the pilot and passenger s 
in tandem Che machine can, in fact, be flown solo (or « f 
Wis¢ from either seat, and, since it is a braced high ng 
monoplane, the view in essential directions is good It has a 
maximum speed of 90 m.p h. and a cruising range at «—7§ 
m.p.h.) of 300 miles in still air Ihe price in this country 1s 
£498, and the sole distributor is Mr. A. ]. Walker, of 23, St. 
Petersburg Place, London, W.2, or at Tollerton Aerodrome, 


Nottingham, 
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EXPANSION BOMBER 


First Details of the Handley Page Harrow : Long Range Coupled with Large 
Military Load : Full Equipment of Defensive Armament : Slots and Flaps 


NE of the first heavy bombers designed and built 
4 under the R.A.F. expansion programme is_ the 


Handley Page Harrow, the prototype of which 
made its tests some time ago; the machine is now 
in full production at the Handley Page works at Crickle 
wood, as is also the previous model—a medium bomber. 

It may, perhaps, be recollected that the medium bomber, 
the H.P.52, is a mid-wing cantilever monoplane, in which 
in unusual fuselage design provides maximum space for 
crew and bomb load, while giving a very clear field of 
fire for the gunners. The H.P.54, which is the makers’ 
series number for the Harrow, is of totally different 
aerodynamic design, although certain structural features 
are shared by the two types. 

Doubtless, in order to afford a maximum of space for 
the crew and the very large bomb load carried, the 
Harrow was designed as a high-wing monoplane. This 
arrangement has numerous advantages from a service point 
of view, and the only disadvantage seems to be the diffi 
culty, which amounts almost to an impossibility, of pro 
viding for a retractable undercarriage. In the H.P.54 the 
Palmer wheels are carried on very long telescopic struts 
from the wing, but as these struts are of streamline section 
they probably offer little drag. The same may be said 
of the two struts which brace the wheels to the lower 
corners of the fuselage, and, as the wheels are ‘‘ spatted,”’ 
the undercarriage drag is probably very small. 





Ot features in the aerodynamic design, attention may 
be drawn to the full use of slots and flaps In additioa 
to reducing the landing speed, these have the effect of 
improving the take-off and of steepening the gliding angle, 
thus making it possible to operate the machine from aero- 
dromes of fairly modest size 

Two Bristol Pegasus engines are cantilevered out from 
the leading edge of the wing and enclosed in long-chord 
cowlings [he engine mountings are neatly faired into the 
a ininimum of drag, and the 
engines drive De Havilland three-bladed controllable-pitch 
airscrews. In conjunction with a partial lowering of the 
trailing edge flaps, the controllable-pitch airscrews give a 
short take-off run. 

The armament carried by the Harrow may not be 
described in detail, but the photographs show that the 
defensive armament includes three gun positions: one in 
the extreme nose, one in the extreme tail, and one above 
the fuselage near the trailing edge of the wing It will 
be noticed that the stern-gunner’s position is set so low 
in relation to the deck of the fuselage that the central 
gunner can fire above him. The use of twin rudders reduces 
the ‘‘blind area’’ of the two rear gunners almost to 
nothing. 

Performance figures may not be published, but, in the 
matter of load carried over long ranges, the Harrow has 
exceeded the calculated figures 


wing surface so as to give 





The Handley Page Harrow. The lower picture gives a good idea of the large size of this new heavy bomber and shows 


the positions of the central and rear gunners. 


B13 


Flight photographs.) 
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(OMMERCIAL A\VIATION 


—. AAIRLINES 


A\IRPORTS — 


THE WEEK AT CROYDON 
Modern Romance : Surprises for 1937 : Air Conventions : New Work for First Officers : 
Mice and Marsupials 


N Kipling’s poem dealing with the apparent decline of 

romance in our daily lives, epoch after epoch, we read 

that “*. . . all unseen, romance brought up the nine 

fifteen.’" May be, but there’s precious little romance 
about the average train, unless it be the new train-ferry 
where they manacle the train to the deck and hope peopk 
will sleep through the cross-Channel journey There you 
have the old-fashioned ‘‘ romance ’’ from which air travel 
suffered ten or fifteen years ago, for I notice that this 
somewhat cumbrous method of crossing a stretch of water 
is very frequently canceiled when there is a spot of dirty 
weather. This, after all, is only an expensive elabora 
tion of the “‘ romantic ’’ method of strapping a mail coach 
on to a railway truck and sitting triumphantly therein, in 
a top hat and whiskers. 

What really has brought romance into modern life is the 
flying machine, and, if vou want it all, go to the special 
charter pilot, such as Capt. C. W. H. Bebb, who flew 
Gen. Franco from the Canary Isles to Morocco just as 
the Spanish revolt broke out, and who also flew Don 
Juan March, the mystery millionaire behind the outbreak 
Here was rich meat indeed, stealthy visits by soft-footed 
emissaries, signals, pass-words, disguises assumed in the 
air and uniforms cast overboard, half a playing card to 
be fitted to its other half before an emissary could be 
trusted, documents hurriedly got rid of before arrest and 
questioning by French Secret Service agents, and all the 
stuff, in fact, we characterise as rather far-fetched if we 
see a film or read a novel about it. Lots of equally excit 
ing flights by charter pilots have remained unsung becaus« 
no one is likely to talk about them 


Looking for Oneself 

rhere’s an amusing story—it happened last week—of 
two passengers who approached Capt. Horsey. in com 
mand of Heracles, inward bound from Paris, with the 
story of a twin-motor machine they had seen diving into 
the Channel Horsey, a5 in duty bound, but cum granc 
salis, passed the inforniation to Croydon, and necessary 
action was taken. Maybe those passengers saw an Air 
Dispatch machine, piloted by Capt. Garnons-Williams 
and suddenly lost him behind a cloud If so, you have 
the interesting situation of Garnons-Williams, who, of 
course, picked up the message, circling around while in 
dustriously looking for limself 

Owing tc the temporary grounding of the D.H.&6a 
for night work, Imperial Airways are putting Scylla on 
the 6.30 p.m. service trom Croydon for Cologne rh 
machine will leave Cologne next day at 3 p.m., thus, of 
arriving here after dark 

Some people still think in terms of peg-top trousers 
and Dundreary whiskers About the conferences being 
held everywhere to apportion major air routes, such as 
that over the North Atlantic, somebody wrote The 
Empire (of the air) is being carved this vear in London, 
Washington, Paris and Berlin by groups of frock-coated 
gentlemen.’’ Anyone proving that the head of any air 
combine habitually wears a frock-coat, is entitled to 
a free trip by air round the world 

It is not generally known that, even as early as this, 


course, 


most of the big companies have their next summer's time 
tables cut and dried. It’s all very hush-hush, of cours 
but I might wager there will be some surprises next 
year, what with the Coronation, the Paris Exhibitior 
and one thing and another. Winter traffic continues ¢ 
amaze everyone by its volume, and the same seems to 
apply to joy-riding 

First officers are kittle-cattle at time, according to one 
of the older captains. Things aboard an air liner have 
to be done in proper fashion, even down to small details 
When asked to take over the controls recently, a newly- 
tledged first 
officer and a fit of plate-bouncing for a_ steward, by 
responding, ‘‘ Bai Jove, Rather,’’ instead of with the 
Aye, aye, sir.’” Quite a number of 
first officers, by the wav, have been recalled from the East 
to do a turn of duty with the new Empire boats, for the 
navigators’ exam. and for the interesting job of forming 
part of the delivery crews of the new boats as _ these 
are produced and handed over to Imperial Airways. One 
of the first people through Croydon to be a _ passenger 
aboard Canopus was Lieut Col. F. H. Herron, who was 
full of enthusiasm. Incidentally, he was aboard Hengist 
which flew over Bagdad and which is said to have given 
[The Governor of Nigezia 
was a privilege passenger recently on the Imperial Air 
ways mail and freight service from Nigeria to Khartoum, 
on which line, by the way, tremendous precautions have 
to be taken against the spread of vellow fever, so that 
not even the Governor was immune from ordeal by Flit- 
gun on arrival 

The discovery of mice in a fuselage at Heston appears 
to have given some journalists bats in the belfry Bigger 
air liners or huge flying boats may provide further prob- 
lems, and some future antipodean flying boat, in for over- 
haul, may be accompanied by a chit directing the clearing 
out of all marsupials and aborigines, and for some definite 
action to be taken about the schools of shrimps in the 
bilge water, which, 
tend to retard the forward movement of the boat 


A. VIATOR 


officer caused convulsions to a_ wireless 


more conventional 


the first news of the coup d'etat 


by perpetually swimming backwards 


The Air France " Annual” 


N° affair could be happier than the nual dinner which is 
+ given by Air France to its own sta rENC\ iffs and 
others This vear there 
sent at the Park Lane Hotel o 

M. Louis Charvet, the genera 








over from Paris to preside and n if 
the Air France, proposed | Hy ( 
Thomas Cook and Son, he said that 70,000 passengers ha et 
carried by his company during the past year He said that 
1937 would be an important ve for ma rea ind that 
ne 10-seaters would be in action on the London-Paris 
is Exhibition and the Coronati 
toast of the London office, Mr. Wallace Frame 
I nts during the first Air Fr > 
of the rk of M Jack Bar d 
| replied and, later, M James 
ds to say for the compar r- 
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Another Zone 
H' Til the official opening of the short-range radio station 
\ it Southampton on November 18 another controlled zone 
i This zone will be in an area enclosed 


will come into force. 
by a circle of five miles’ radius centred at Southampton air- 
port The station frequency will be 322 Ke/s (932 m.), the 
hours of service 0730 to 1830 daily, and the call-signs ‘‘G]D”’ 
and ‘‘ Southampton.”’ 


In the Right Way 


INCE the firm’s increase of capital and the addition to its 
S board were announced in Flight a few months ago, 
Wrightways, Ltd., have been expanding steadily. The new 
offices, dope shop, radio and general repair shops, and so on 


are nearly ready in the larger hangar which they have taken 


over at Croydon, and a D.H. 86A and 89 have been acquired. 

The former is fitted with ultra-short-wave receiving equip- 
ment now that both Croydon and Le Bourget, in addition 
to Heston and a very large number of Continental airports 
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have beam transmitters, it should be possible to fly with some- 


thing fractionally approaching 100 per cent. reliability on 
newspaper and other services S3oth the S6A and the 8&9 are 


luxuriously equipped for passenger work 


Back in the Constructional Fold 


I has been known for some time that Flt. Lt. N. Comper has 
been engaged on the design of certain new types 

Ihe activities of his company have now been extended to 
embrace the development of these designs and their production, 
in addition to the normal functions of the company in an 
aeronautical advisory capacity Concurrently changes are 
being made in the directorate and in the name of the company. 

Whilst actual figures are not yet available for publication, 
the first of the new series of Comper aircraft, which has been 
named the “‘Commerce’’ has now reached the detailed design 
stage Its name, suggests that it is being produced primarily 
to meet the requirements of the aircraft operator 

In addition, a design in an entirely different class is 
advanced. 


well 


IMPERIAL FACTS—AND FUTURE 


Extracts from the Chairman’s Speech at the 


N the absence of Sir Eric who was under doctor's 
Sir J. George Beharrell read the chairman's speech 


Geddes, 


orders 


at the Imperial Airways meeting last Tuesday, November 
10 Here are quoted a few of the more important points 
mentioned :— 


During the year under the total traffic carried on 
all services was more than double that carried in the year 1932- 
33; that is, over 100 per cent. increase in three years. 

‘‘On the Empire routes as a whole we flew over 90 per cent 
more miles than the minimum necessary to earn our subsidy. 
On the same services we carried 170 tons of mail more than the 
and our passenger traffic increased by over 26 
The average distance flown per passenger on our 


review 


previous year 
per cent 
Empire services was 2,025 miles 

Notwithstanding the greatly increased competition with 
which the company is faced on the European routes, it is satis- 
factory to note that we carried over 11 per cent. more passen- 
gers than the previous year 

We have, as you know, for some time past exceeded by 
mileage which we are obliged to fly on the European 
services to earn our subsidy, and during the year under review 
we flew ;} times the amount of mileage necessary 

‘The vear which we are now reviewing was the first 
plete vear in which the England-India service was operated 
at a frequency of twice weekly throughout The effect 
this was to increase the capacity over this section by 55 per 
previous year Notwithstanding this increase 
we sold almost 61 per cent. of the capacity offered as compared 
with 50 per cent. the previous year All classes of traffic 
tributed to this improvement, but principally air mails, which 
increased by almost 130 per cent. over the previous year 

On the South African section the results have exceeded our 
expectations. We cent. of the capacity 
operated on this line. 

During the year our company and our 
issociated companies flew a total of 
During the current year this figure will probably 
so that the familv is now flving an average of over 


far the 


ove! 
com 


cent. over the 


con 


sold over 73 per 
and 
miles 


1 5,000,000 


subsidiary 
over 6,500,000 
reac! 


miles 20,000 


POWER 


Twelfth Annual Meeting of Imperial Airways 


miles a day The company and its subsidiaries—but exclud- 
ing associated companies carnied over 68,000 passengers ind 
nearly 1,250 tons of mail, freight and excess baggage 


In 1924-25, the first vear of the had 
1,760 miles of airway in operation 
subsidiary 
miles of regular 

After careful investigation and in consultation 
\ir Ministry we came to the conclusion that Langstone Harbour 
it Portsmouth held the balance of advantages over the other 
sites considered In the meantime we have been obliged 
to make arrangements to use Southampton Water for the com 
mencement of our Empire flying-boat 

I informed you last year that we had outgrown our accom 
modation at Victoria and that we were negotiating for a suitabk 
site on which we hoped to erect a building specially designed 
to handle our business \ serious hitch has occurred 
Estate 

\ new operating company is to be formed at the 
of three companies, viz Imperial Airways, as the 
instrument for the United Kingdom Government, a company 
to be nominated by the Canadian Government and a company 


company’s life, we 
To-day Imperial Air 
ways and its and associated have 


companies over 


27,000 airway In operation 


with the 


services 


however 
with the Grosvenor Trustees 
instance 


chosen 


to be nominated by the Irish Free State Government Ot the 
capital of this company, 51 per cent. is to be subscribed by our 
company and three of the nine directors are to be nominated 
by us—including the chairman and managing director The 


remainder of the capital ot the c« mpany is to be held as to 244 


per cent. by the Canadian company and 24} per cent. by the 
Irish Free State company, each of whom will also nominate 
three directors to the Board 

For the purpose of carrying out the developments which 


I have outlined to you and particularly the Empire mail scheme 
ind the Atlantic shall next annual 
general meeting, have to issue fresh capital, but we are unable 
to proceed with matter until the ipsissima verba of our 
agreement with the Government 


have been finall 


services, we betore our 
this 
which will be for fifteen 
itself has 


new 
agreed and the agreement 


een signed 


BOATS 


Latest Productions of the British Power Boat Company to Service Imperial Airways Empire Routes 


lf was announced in last week's issue that thirty seaplane con 


trol launches had been ordered from the British Power 
Boat Co., of Hythe, Southampton, by Imperial Airways in 
connection with Empire air route development rhe duties 
of these boats are summarised by the phrase General tending 
of seaplanes.’’ The construction was carried out with a view 


to withstanding the rigorous tropical climates to which these 
craft may be submitted, and simplicity to allow major repairs 
to be carried out to the hull An unusual 
vorthiness allows the undertaking of long-distance non-stop 
sea journeys. The controllability is high; it is possible to turn 
completely round in one length. 


degree of sea 





A crew of two only is needed, the two roo h.p Power "’ 
Meadows engines being simple 
trom 
and adjustment Phere are many 
engines in the Roval Air and Navy The 
equipment includes an electric generating system supplying 
and light for r { the high-powered 
searchlight Upholstered seats for twenty passengers in the 
main cabin contain B.O.T. pattern life jackets for all 
Power Boats have undergone f development in 
R.A. ind Royal Nav some time 
been in service with Imperial Airways. 


In operation und giv 


taneous starting cold and eas uccess to all par’s tor 


} 


Inspection hundreds of these 


service ol the borce 


energy two-way udio ine 


i long period « 


and a number have for 





500 





This compact A.B.C. Mk. II Scorpion has a maximum output 
of 40 b.h.p. 


EVELOPMENT of British aero engines has durin 
this year proceeded in every direction in an un 


precedented manner. Several new 

the long list of manufacturers, and a diversity of new 
types has been introduced. In the light of new knowledg: 
and experience with leaded fuels and V.P. airscrews, well 
proved existing types have been modified and developed 
to give new power ratings much in advance of previous 
standards. There has been a tendency this year towarcs 
higher-powered military types, but at the other extreme 
great strides have been made in the ultra-light field. 1 
a very short time the many civil supercharged engines 
reported at present on the drawing-boards or in embryo 
vill be in production, 


names appear i 


A.B.C. 
Walton-on- 


As far back as ro1r, A.B.C Motors, Ltd of ltor 
+ Thames, Surrey, first produced engines, of six and vee- 
eight type, and during the War the seven and fourteen-cylindet 
Dragonfly. In 1924 the first Scorpion flat-twin 
From that 


Wasp and 
giving 30 b.h.p. at 3,100 r.p.m 


completed tests 


time the Scorpion has been developed and modified as the type 
became popular for modern light aircraft 
rhe outcome, the Scorpion Mark II,,is an air-cooled, hori 


zontally-oppose.l twin with steel cylinders and cast-iron heads 
each of which carries two push-rod-operated valves The in 
duction manifold and unit, thus at 
ence heating mixture and cooling oil 

The normal power output is 34 b.h.p 
a maximum output of 4o b.h-p. The dry 
1 109 Ib 


crankcase are cast as a 


it 2,300 r.p.m. with 
weight of the engine 





The design of the 18-cylinder Alvis Alcides and Alcides Major 
is based on the Gnome Rhone L.18. 


FLIGHT. 
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Its key- 


The Aero Engines, Ltd., Sprite is of 803 c.c. capacity 
note is simplicity. 


“THIS vear two new engines are offered by Aero Engines 
Ltd., of Kingswood Works, Bristol, the Sprite ind 
i$-litre,’"’ both being horizontally-opposed twins Ihe 
Sprite is of 503 c.c. capacits rhe cast-iron heads, eact rry- 


AERO ENGINES | 
: 


BRITISH 


AERQE 


Higher Power Rating§ and 


two valves operated by push-rods from the one-piece 


machined spherical cor 


The connecting rods are fu 


shatt, have ibustion chambers ar I 
fitted for 14 mm 


machined stampings, hardened at the big ends to carry floating 


plugs 


bushes on the two-throw crankshaft running on a single ball 
ind double ball and thrust races at back and front ends 
respectively rhe small ends are fitted with floating bushes 
on the gudgeor pins, the latter being located sideways in 
the heat-treated ‘‘ Y alloy pistons by spring circlips. 
B.T.H. magneto, Zenith carburetter and A.C. fuel pump 
used Ihe Sprite is rated at 22.7 b.h.p. with 24.3 maximum 
b.h.p. at 3,150 r.p.m 

Information regarding the 1}-litre engine is still lin 
't is a ‘eft-hand tractor unit with alternative methods of 
mounting It fulfils Air Ministry conditions in having twin 


miagnetos, and the weight ungeared 
irscrew hub and petrol purap 


15 b.h.p. at 3,500 r.p.m 


ALVIS 


including these latter, tl 
lio lb Phe ! 


Is given a 


mum power Is 2 





N ANUFACTURE of two engines has commenced a 

1 Coventry aero engine works of Alvis, Limited, each 

being available in fully supercharged (known as the Major "’) 
r moderately supercharged form, und also in direct drive 

geared versions The design of both the 1,300 h p. Alcides 
ul the 1,000 h.p. Pelides is based on that of the Gm 

Rhone, but with certain modifications [he equipment is 
ry complete and compact; it includes, besides dual ignition 


pumps, hand and el 


tachomct« 


ad screening 


dual petrol and oil 
compressor 


generator 


gun gear 


ARMSTRONG SIDDELEY 


if fe very comprehensive Armstrong Siddeley range is this 

ear further augmented by fitted with varial 
equipment. These are the Cheetah IX 

constant speed and Tiger IX with D.H. variable-pit 

iircrews. hese, together with the 160 b.h.p. Genet Major IV 
ind the 340 h.p. Serval V are the latest additions 

[he Serval, Jaguar and Lynx have many interchangeable 
parts All are of the radial type, with seven, ten 
or fourteen cylinders. Special attention has been paid to the 


engines 
pit h airscrew 


Ratier 


air-cooled 
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The fourteen-cylinder, two-row Armstrong Siddeley Tiger 
IX gives, with a De Havilland V.P. airscrew, 880 b.h.p. 
for take-off. 





The seven-cylinder Cheetah IX has a very clean frontal 
aspect and can be adapted to use a Ratier V.P. airscrew 








L tr s rd drive cord ul Liger 
Panther ind (sene Via fe 1st w hike 
the { heets nave i ary c ic 
€ rankshatt Ihe Lynx ha 
[he one } n iyvl I ca i 
: y ah 
Rating and Many New Types oe ) “the 
- - twe mpre ( } craper ring ove the fi Y 
dig I ‘ bape or aad le SCTapel below { 
ng of the heads, with both higher compression ratios (pet g-ends are ust n the master rods and in the Tiger | 
ble through the use of 87-octane fuel) and deep-chord Panther the bearings are of lead-bronze; in the smaller types 
ngs in mind white etal ised. On the Tiger the auxiliary rods have 
ry Each steel cylinder barrel is screwed, shrunk and locked to fixed bronz us both gudgeon and wrist pins but 
light alloy head carrving valves operated by totally enclosed Panther h floating wrist pins located in flanges on the ‘Oo 
s rockers and push-rods fron t cam drum which runs at one master rods, which carry and are carried in bronze bushes 
$ ghth crankshaft speed lhe cam drum varies in number The crankcase ! vwuminiun lloy isting except in the 
n 
1 
f 
n 
i 
) 
i 
The direct-drive version of the sturdy-looking A sectioned example of the familar Pegasus rang: 
vee-twin British Anzani has a maximum output 


of 34 b.h.p. 
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forgings machined 
type 
relief 
gear drives 
carried on the rear 
integral with the 
engine 


liger and Genet, where they are 
all over. When fitted, the reduction gear is of epicycli 
housed in the front casing, together with oil pump 
valve, filter and timing gears Ihe rear crankshaft 
intermediate and auxiliary idlet 
diaphragm plate; the induction 
bearer flange, contains the fan, 


case of the 


gears 
casing, cast 


geared or running at 


speed, which delivers the mixture to normally aspirated ot 
supercharged engines respectively 

Ihe rear cover, to which is fitted carburetter and heate 
box, carries hand, electric or gas starter, petrol pumps, gun 
gear, spare and tachometer drives; Claudel Hobson carburet 


ters and B.1T.H. magnetos are fitted 

All performance figures for current models are 
table on page 504 Armstrong 
Coventry, are the makers 


given in the 


Siddeley Motors, Ltd., of 


BRISTOL 


E' W firms are engaged in such intensive development and 
iniprovement as the Bristol Aircraft Co., Ltd t thei 
works at Filton, Bristol [wo poppet-valve and two sleeve 

valve radial engines are available Of type, the former 
Pegasus and Mercury are offered moderately supercharged as 


the Pegasus X, XC, Xi, XII (the difference being in reduction 
gear ratio and, for the civil X, lower gating), or fully super 
charged as the Mercury VIII and IX and the Pegasus XX 


All types are approved for D.H. V.P. airscrews 
Che crankcase is a hiduminium forging split at the 


centre line, 


cvlinder 
the nine joining bolts also holding the supercharge 


ind volute casing. The cylinders are alloy steel forgings with 
‘Y” alloy heads carrying four valves apiec« operated 
through totally enclosed rockers and push-rods bearing on a 





The A.D. 9.R series III British Salmson gives 80 b.h.p. 
at 3,000 r.p.m. 
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Left 
The Bristol Mercury VIII gives 859 
b.h.p. maximum at 14,000 ff. 
(Below) The clean-cut outline of the 
sleeve valve Perseus can be appreciated 
in this photograph. | 
im sleeve located between epicyclic bevel reduction 5 
and crank throw . 
Ihe principle of the Bristol tappet clearance compensat 
device is that the rocker box pivots about two pillars, il 
front of the box being linked by a tie bar through the pus! 
rod ¢ ising to the crank case 
rhe valves and valve seats are now stellited and the sodiun 
filled exhaust valves have hardened buttons on the stems end 
Forged pistons carry two compression and one s raper ring 
above the gudgeon pin and on scraper below The master 
The 
piston 
| engine 
(Right 
§ the ir 
24-cyl 





There should be no difficulty in streamlining the 135 148 
b.h.p. Cirrus Major Mk. II. 
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noticeable on the Gipsy Six series II which, 
with V.P. airscrew, gives 205 b.h.p. at 
2,400 r.p.m. 


9 The neat housing of the accessories is 
‘ 





Above 
The Napier Culverin twelve- 
piston compression - ignition 
engine is of unusual appear- 
ance. 


(Right) Concentrated power is 
} the impression given by this 
24-cylinder Napier Dagger III. 
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This little 1,860 c.c. J.A.P. has a separate finned oil compari 
ment below the crankcase. 


inder and has a obe-jiece big end with 


rod is in Nx 6 c\ 
flanges for the pressure-lubricated wrist-pins It is carried on 
a large-diameter crank-pin, the bearing being a floating steel 
bush, both sides of which ar i th a newl level ] 
bearing metal fhe split 7o-ton nickel eel 
hait is carried on single ball and ible r Phe 
crank-pin and rear half ar ved i t " 
proved Bristol practice 

Che Bristol air-cooled e\ lve eng \g 
the Perseus, are the first of the type to g t ‘ ies | 1 
tion rhe simple design ssible ce 

sence of exter il valve ge quiet eTa 
cooling and cowling | | vi] I 
servicing and adjustment and adds to relia t let 
exhaust temperatures and greater fuel efh rT ted 

For 795 lb. weight the civil-rated Aquila g 
it 2,600 r.p.m., the maximum power at s¢ It 
culated that 287 b.h.p. should be available at 10,0 it nd 
2.400 r.p.m rhe suitable Bristol cowling unit xhaust 
ring and inter-cylinder iftle veighs 120 1 Ihe civil-r 
Perseus II of 24.8 litres capacity, as compared th 15.6 1 
of the Aquila, gives a maximum output of 740-770 b.h.| it 
2,525 r.p.m. for a weight of 1,026 II Ihe Perseus VIII has a 

} < ; j > y 


maximum of Sto b.h.p. at 5,250 amd 2,525 


BRITISH ANZANI 


tke small inverted vee-twin 26-34 b.h.p. engine produced 
by the British Anzani Engineering Co . 


} 


on-Thames, Surrev, is only one side of the firm interest 


aero engines, as a steadily increasing amount of sub-contract 
work is being undertaken for the Air Ministry rhe Anzani 
the close grained-iron 
the die-cast alu 
The double 


engine 1s of [{,100 C.c. Capacity ind 
air-covled cylinders are set at 57 deg on 
minium crank case and have four-valve heads 


irm, push-rod-operated rockers have grease-cupped ball bear 
ings \ reduction gear is optional with the engine 
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British Aero Engine Data 


| Arrange-| o..). 











Maker and Type. | ment. | ~ Bore. | Stroke. 
| et ing. 
| Cyls. 
m I 
A.B.C. : 
Scorpion Mk II 2H.O \ 10 O1.4t 
AERO ENGINES : 
Sprite (803 « > H.O \ 79 s 
1}-Lit > HA \ 100 100 
ALVIS 
Pelides 14R \ 146 16 
Pelides Ma 14K \ 146 16 
Alcides IS R \ 146 Ist 
Alcides Mai I8 kK \ 146 180) 
ARMSTRONG 
SIDDELEY : 
Genet Maior La 7R \ 114.4 
Gen Major I\ 7R \ 114.4 
Lynx IV ¢ 7R \ 130.9 
Cheetat 7R A 130.7 
Che ih IN 7R \ 130.7 
Cheet IX (Vl 7R \ 130.7 
Serval \ 19 R \ 127 130.7 
Jaguar VI ¢ 14R A 127 139.7 
Panther VII 14R \ 133 139.7 
Panther X 141} A 133 130.7 
Tiger HI A 14R \ 139.7 152.4 
Tiger IX (V.P.) 14k \ 139.7 152.4 
BRITISH ANZANI: 
100 cx 1.\ \ & 101 
BRISTOL : 
Mercury VIII OR 4 146 Iho 
Mercury IX rf | 
Mercury oR A 146 16. 
Pegasus X¢ | OR 4 146 190.5 
Pegasus X Ye R A 146 190.5 
Pegasus XI f 
Pegasus XIX ro! 4 146 190 
Pegasus XX f 
Civil-rated Aquila | OR | A | 
Civil-rated Perseus 1 OR A 
Perseus VIII IR } A 
BRITISH SALMSON: =| 
A Do | IR | \ | 70 sf 
A.D.9.R Series UI 9R | A 73 St 
CARDEN : 
1,172 c.c. 41 Ww f ) ’ 
CIRRUS-HERMES : | 
Minor |} 411 \ 95 127 
Major Mk. Il } 41.1 A 
COVENTRY VICTOR : 
14-litre $H.O} A + 78 78 
1 OO) ce 4 —_ \ at) my 
| | 
DE HAVILLAND : | 
Gipsy Major 411 A 118 140 
Gipsy Six Series | 611 \ 118 140 
Gipsy Six Series I | 611 \ 
1.0.) A. | 108 101.6 
NAPIER : 
Rapier V 116H. | A Ro an 
| | 
Rapier VI | 16H } A. | 89 80 
| | | 
Dagger U | 24H A. | 97 05 
| 
Dagger IIT 44H \ | 07 95 
Culverin 61 | W 120.7 200.7 
PHILLIPS AND POWIS: | | 
Pirate C4 } 414] A | 120 130.2 
Pirate C4S 4.1 \ 120.5 130.2 
Buccaneer B6 6LL. | A. | 114 130 
Buccaneer B6S | GIL. | A. | 114 130 
POBJOY : | | | 
Niagara III | 7R 4. | 77 87 
Cataract III | 7R 4. | 77 87 
| 
ROLLS-ROYCE : 
Kestrel IV | | 
Kestrel V >} 12 ; W 27 140 
Kestrel VI } | 
Kestrel VII | 
Kestrel VIII 124 Ww. | 127 140 
Kestrel LX | 
Kestrel X 7 
Kestrel XI 4} 12 W 127 140 
Kestrel XII j 
hestrel XVI ; tev W 127 140 
Me }12\ W 137.2 | 152 
A. = Air. W. = Water. D. = Direct Drive. RK. R 


O60 


| Normal | 


Crank- Rated — 


| Normal | Max. 


Output 


- | at Full 
Ao Altitude. Rated | Throttle 
eaten Altitude. | Height. 
B.H.P B.H.P 
2 3 SJ 34 40 
2,800 . 22.7 24 
> eM) S 38 40 4245 
» 40) aT TT 1.000 1.105 
> 4 12.000 1.000 1) 
>100 CLD 1.300 1.470 
” 13.000 1,23 1,345 
2 4M Ss] 130 165 
2.4m s.1 160 120 
Ltn SI 715 "40 
> 1H) SI 975 wD 
> 1m a.000 10 to 
“16 6.750 5 i a) 
; 20) 6500 th) 81 
mm ~ fins 0 
lew 12m) wer tue 
ee |) oon 7 re 4 
on 12.Kw) O10 656 
2.37 6.200 705 805 
1 SJ 26 4 
) 2 40 13.000 S40 730 
j 
2 400) ; 730 TS0 & 
? $500 TRO RI 830 
) “ 1.000 S10 850 v1 
j 
) x ue RW) RS. a 
j 
a ~ 4 nw 
’ S 40 66 740 77 
2 2) nn 670 R10 
im ~ 48 D4 
“ gt) St 
S aU ~ 
» SiMe S x2 ow 
ow ; 135 148 
iM) S 2 | a0) 
21H) SI 120 120 
~ 1H SI 185 am 
2100 SI 185 205 
| | 
| 
} 2,400 ie | | tS 
| 
Me 10.000 305 315 0 340 
ww) Loo 45 360 580 395 
0 61 10.000 670 605 725/755 
ww ww TOO 72 780 805 
17m SI ree) | 
| 
| 
| 
17 S.1 125 | 
2.200 LL Pe 2) 
1.07. SI 10 
2 20) $m) ~M) 270 
| Ow S| RR a 
om Ss] RN 
, LLium ooo ") 
2 mM AULD 67 re 
ww “| vi) 62 
2 LL.nH " 74 
5; Bee SG nation. V. =“ Y\ 


Take- 
off 
Power. 


B.H.P 





160 
5m) 


anv) 


420) 
640 66 
TOO 


148 


NOVEMBER I2 


Dry 





1936. 





Weight. Remarks. 
Ib : 
100 { 
1 
1.1%) M 
1.190 S 
1.570 M 
1,570 
> | 
a7 
1S 
i 
635) M a fl 
( j M I nit 
IX 7,8tM XV 
730 Mod 
M ix wi 
910 
1045 Supe 
at 13.750 
1.068 Mode Z 
M 1m 
1,159 
1.248 Moder 
M 2H : 
“mu ( 
Oso) > i 
14,0008 
oR0 M rat 
Max Th 
1.015 M 
M 
1,005 M rately 
M ) 
1,015 S rE 
10.00% 
7 
1,026 
1.040 Max. pow 
160 
188 
130 Il z 
| 
195 
130 Ultra-lig 
130 Ultra-lig 
| 
| 
yn 
468 | 
469 | V.P. Airscrew ma 
115 Engin I It 
| Aer 1 lice 
720 | Supercharged. Max px 
at 13,000ft 
713 Moderately supercharg 
| Max. power at 5,800 ft 
1,305 | Supercharged. Max. pow 
| at 12,500 ft 
1,305 | Moderately s 8 
| a anor 
1.785 Cl. Eng 
Tunk 
”) I t 
Me < 
105 Moderat 
41 M . 
136 
LM D N Itt 
- 1400 
M 
ow 
‘ 14 
Ta. & 
I 
i In 1 a | Sea I 











1936. 


arks. 
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AERO ENGINE DATA (Contéd.) 









No. and Com- Reduction) Normal | Normal | Max. 
Maker and Type. Arrange-| Cool- | Bore. Stroke. pres-| Gear | Crank- | Rated | oa Take | Dry Remarks. 
ment. | ing. sion | Ratio. shaft | Altitude.) atFull | off | Weight. 
of Ratio. R.P.M. Rated | Throttle | Power. 
Cyls. } Altitude. | Height. 
*¢ ! m ft B.H.I B.H.P B.H.P It pasa 
wilt > 11 \ ry 78 68 om L200 S.! 16 | om s) —_ 
VILLIERS HAY : 
Mava 41 \ | D 2300 | Sl 1m 13o 10 7 
WEIR : | 
2,000 « 41 \ a) 10 D | 2300 Sl 4 77) Pr ' = 
WOLSELEY : 
\quarius Mk } 7R 4 1t5 120 i) D S| 155 (| i70 To 73 
Scorpio Mk. | | 9R 4 111 120 25 0.629 S.1 0 | 250) 250) ‘ 
Scorpio Mk. Il YR \ 111 120 6.5 0.629 2 250 6.000 a 205 277 30 M y [ i 
al 4 \ Water. D D D R Radial ] I ted. H H” I , . Vie “VV For i et y 1 51 Sea Le r 
Right) The long, inter-cooling induction 
pipe from the supercharger is clearly shown 
on the Menasco 150,200 b.h.p. Pirate 
C.4.5. soon to be built under licence by 
Phillips and Powis. 
BRITISH SALMSON 
t t product of British Salmson Aero Eugimes, Ltd., 
I Park, London, S.W.2v, is the 80 h.p. A.D.gR 
ill \ small engine vith nine radially disposed 
linders smooth running, | ipacity per cylinder and 
rete ler air ¢ ] \ ximum of 86 1 | $s given 
3,310 I I 
H el lorging { ri re screwed and 
runt 1 two-valve alloy heads, which carry aluminium 
1 bath ly uid rocker enclosure On the A.D.gR. III the 
\ te tips are stellited, and two coil valve springs are 
titted each Adjustment is on the t rs, which operate 
earings 
Un 1 smaller engine, the A.D.9, adjustable push-rods are 
fitted | the rockers run on plain bronze bearings, while the 
valve springs are of the ‘‘ hairpin typ rhe crankshaft is 
yuilt uy | the solid big end of the ‘* H”’ section master rod 
as a white metal bearing rhe eight articulated rods are of CARDEN 
tubular section and have phosphor-bronze bushes. The dual 
magnetos run at 9:8 engine speed and the 0.5:1 reduction SARDEN AERO ENGINES, LTD., of Heston \irport, 
gear is of the concentric bevel tvpe Middlesex, have further developed the 1o h.p. Ford car 
engine for aero work Ihe unit construction engine has a 
special aluminium alloy head with water header tank rhe 





The cowling is supplied as an 


integral 
88,95 h.p. geared Pobjoy radial Niagara III. 


} 


illoy pistons, of the split skirt type, each carry two compres- 
sion rings and one scraper, and have splash-lubricated bronze 
little-end bearings on the I connecting rods Babbit 
metal big-end bearings and three-bearing crankshafts are fitted 
Each cylinder has two valves with hollow tappets, and is fitted 


for two sparking plugs 

Equipment includes one or two B.T.H. magnetos and Zenith 
updraught carburetter rhe use of standard car parts makes 
the initial price and the very and the 
other advantages of frontal area streamlining, more 
efficient cooling at speeds in climbing, taxying and 
use in pusher form disadvantages of added 
p.m Is 33 DN 


price ot spares low ; 


CAasICT 


low 
easily balance the 
weight The maximum 


the price is £55 


power if 3, 500 


CIRRUS 


“IRRUS-HERMES ENGINEERING CO., LTD { Brough 
Yorks offer two well-established inverted in line 
fours the 135-148 b.h.p. Major Mark II and the 8o 
b.h.p. Minor The clean lines and low trontal area of these 
engines are noticeabl Ihe cylinder heads of the Mark II 
Major, with ports well separated for cooling, are attached to 
the barrels studs, with a copper jointing isher nd eas 
cvlinder has four bolts tq the crank case Phe Hiduminiu 
connecting rods have white etal big end Ihe rear timing 
cover carries a double Amal fuel pump, B.T.H tarter and 
generator with tachometer drive, and oil pumy nd filters 
These parts all detach with the timing cover and do not cessi- 
tate interference with any gears 
part of the The Minor has a special cylinder designed to dispense with 
the usual long holding-down stud, thus, it is claimed, mini- 
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Right 
The Kestrel XVI gives 745 b.h.p. maximum 


‘at 14,500 ft. A V.P. airscrew can be fitted. 


mising risk of cylinder-head distortion It 
machined from high-grade steel and located 
in the 

four short bolts 


crank case by spigots and secured b 


Pwo compression rings and 


each Y alloy 


Oi Ss Taper are carried on 

piston, which has a fully floating gudgeon 
pin. The crankshaft, a steel forging, is car 
ried in five plain bearings; the rear end 


fitted vertical 


magneto drive shafts, 


with a gear to operate the 
while the front carries 
a train of spur gears driving the camshaft 
The maximum output of the engine is 90 b.h.p. at 2,600 r.p.m 


COVENTRY VICTOR 


ey horizontally opposed four-cylinder engines of 1,500 and 

1,600 C.c.s Capacity are manufactured by Coventry Victor 
Motor Co., Ltd., of Cox Street, Coventry The side-valve, air 
cooled cylinder head and barrel are Gast in One piece Bronze 
backed white-metal bearings carry the four-throw crankshaft 
in an electron crankcase The big ends have white-metal bear 
ings and a deep groove ball race takes airscrew thrust and load 


DE HAVILLAND 


HE well-known inverted air-cooled four-cylinder Gipsy 
Major, made by the De Havilland Aircraft Co., Ltd 

Hatfield Aerodrome, Herts, needs no introduction. The forged 
crankshaft is carried in five plain bearings in the aluminium 
alloy crank case with close-fitting Elektron top cover. The 
split big-end bearings are of bronze-backed white metal. Cast 
alloy pistons are fitted, and the aluminium-bronze head needs 
no plug adaptor or separate valve seatings. Accessories art 
mounted on the timing gear cover. A Claudel Hobson down 
draught carburetter supplies the mixture It is stated that 
750 hours running is possible between complete overhauls 

A direct development of the Series I, the Gipsy Six Series II 
is specially designed for use with V.P. airscrew and fuels of 
high octane value. The six cylinders are deeply spigoted 
into the Elektron crank case, supports eight steel 
backed white-metal bearings to carry the nickel-chrome crank 
shaft [he top cover carries two B.T.H. magnetos, dis 
tributors and driving gear. One inlet and one stellited exhaust 
valve per cylinder bed directly on high-expansile steel seats 

Valve operation is through steel rockers and hollow alloy 
push-rods from the port side camshaft, which is driven by spur 
gears from the front end of the crankshaft, together with all 
auxiliary drives, including the vertical fuel pump and oil pur 
drive 

Mixture is supplied from two Claudel Hobson carburetters 
the flame-trap flaps being synchronised with the throttle lever 
to prevent “freezing ’’ at cruising 1 p.m. but to give best per 
formance at full throttle. The maximum output with a fixed 
pitch airscrew is 205 b.h.p. at 2,400 r.p.m. on 77 octane fuel 
This becomes normal output when a V.P. airscrew is fitted. 


which 
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Left 
The Merlin, latest Rolls. 
Royce type of which illustra. 
tions are permitted, is the 
liquid-cooled power unit of 
several high - performance 
military types. 





The aim in the Series ‘II engine is to maintain higher 
power output 


new inverted vee-twelve, air-cooled, geared and 
charged engine now being produced, to be called 
XII Phe b.h.p. is in excess of 500, but further infort 


is not yet available 


JAP. 


COMPARATIVE newcomer to the British light Aero engine 
4 market is the J.A.P.-built flat twin of 1,860 cc 
capacity. The nickel-steel crankshaft runs in three roller and 
ball bearings and the split ‘‘1’’ 
roller bearings Roller tappets and enclosed rockers operate 
two valves per cylinder, while the ] 


section big ends have special 


rocker boxes are 





The 16/28 b.h.p. Scott. A trim little two-stroke with three- 
piece crank case. 
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The air-cooled four-cylinder-in-line, Villiers Maya has the 
head design and splayed valves of a radial-type engine. 


with the wat-treated tlloy heads bolted to the chrome- 
molybdenum steel cylinders, which have machined fins Phe 


bronze valve seats are shrunk into the heads 
Double gear type scavenging and pressure-feed oil pumps 


ation, the oil being retained in a separate funed 





eal with lubt 


poruon ol the illoy « ink case 

Standard fittings include one B.T.H. two-spark magneto 
iriven from: the rear end of the crankshaft, Zenith carburetter 
vith exhaust-heated intake, and an all-metal oi) filter Dis 
tributors are the Aircraft Exchange and Mart, Ltd., 7, Park 
Lane, I Wu 


0 uno! lox and distinctive design the Rapicr and Dagger 
engin re of 11 ixteen and twenty-four cylinder H 


ype The crank case is split horizontally and on each side 
ther 1S rankshaft driven by two banks of four or six cylin 
lers, one upper vertical and one lower inverted Phese crank 
hafts, carricd in lead-bronz: bearings, have pinions directly 
ngaging 1 larger gear of the propeller boss; this reduction 
gear and connecting gear for the twin shafts is in one unit 


The cvlinders have screwed-on alloy heads and forged alloy 
pistons with one scraper and two compression rings, while the 
hollow, fully-floating gudgeon pins have their phosphor-bronze 
bushes pressure-lubricated The connecting-rod assembly for 
ts of a forked rod with fixed, lead-bronze-lined steel 
bearing shell, and a plain rod which csciilates on the outside of 
the bearing shell Ihe assemblies are arranged in groups of 
three; the front three starboard and rear three port plain rods 
are attached to pistons in top cylinders, and in the other cylin 





each consis 


lers the position of forked and plain tods is reversed 

Iwo totally enclosed overhead valves per cylinder have 
stellited seats inserted in the head, and each carry two coil 
springs [he actuation is from push-rods and an upper and 
lower central camshaft Ihe drive for these camshafts and 
also the Watford magnetos, air compressor, petrol and oil 
pumps, tachometer, gas distributor and generator is taken from 
a very neat and compact wheel case interposed between crank 
ase and supercharger. The drive for the last named is from 
n airscrew hub extension through lavshaft, differential, and 
friction plate clutch 

An automatic boost control is fitted and the special Napiet 
Claudel-Hobson carburetter mounted «above the supercharger is 


ol jacketed around intake volute and choke An elaborat 
syste of finning and baffling, with air chutes ensuring efficient 
ooling supplied for tractor installation 


The Napier-Junkers Culverin is a six-cylinder vertical two 


roke posed-piston compression-ignition engine, the twin 
ral one above and the other below, being connected 
throug rait {f gear Main bearings are of phosphor bronze 
ad the 1 pistons in each steel liner of the Hiduminium 
gir sting are of aluminium alloy Ihe lower piston con 
l t 1 the upper exhaus 


D. N r and Son, of Acton, London, W., are the manu 


PHILLIPS AND POWIS 


S20 to be made under licence by Phillips and Powis, of 
Xeading, from the American Menasco Company, the Pirate 
nd Buccaneer models, four-and six-in-line respectively, are 
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The 2,000 c.c. Weir, the smallest British 
four-cylinder engine has an ‘‘ underhead 








mort \ b ipercharg iormall 
hese gin re unusually easv to ce 
Hoy | le fs 
which have | Dp spigots ext re t he 
baffles and are held dow l g bol 
nside t cranke Dera te pu rod ’ 
ind roller b wg rocks Phe bronze ] 
idaptors are rewed hrunk and inned in 
Pistons are of iffe head design an 
gudgeon pins have bronze-backed, babbit 
ings on the forged duralumin connecting ro 


ings are oO! this composition 


The Menasco superchargers have machine« 


and long exposed intake manifolds giving 


effect Up-draught carburetters are fitt 


and the downd:aught type to the supercharged (¢ 


ed 
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inverted, in-line 


Twin Bosch magnetos supply current to twe« 


for the Pirate 


POBJOY 


aes AIRMOTORS LTD olf Rochester Xe 
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ter-cooling 
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ind B6sS 


per cylin- 


ire alternatives 


further developed their Niagara and Cataract t 


} 


engine is one of the smallest and most compact rad 





nt have 
vpes The 


} 
ials made 


The seven steel cylinders have die-cast duralumin heads, 
screwed on, and each head has two valves with totally en 
closed, automatically lubricated push-rods, and roller bearing 
rockers mounted on patented brackets for expansion compen 
sation 

\ built-up crankshaft with ball-bearing endwise location 
ws a case-hardened crankpin rhe six articulated connecting 
rods are linked to a hardened eve on the ne-piece master 
rod, which has a floating bronze bush bearing rhe aluminium 
ulloy crankcase is in four parts, the two central sections being 
split in the plane of the cylinders and cart Zz I 1 roller 
warings The front section carries sho il r re ( n 
gear, front bearing and main thrust bearing The rear sectic 
houses cam-gear and carries two magnet ! ] ke l 
carburetter with « troll ! l col Lit take 

Ihe Catar t Ill s pre i plat under t ers 
giving atatio of 5.8: 1 npared with the ne il ¢ | 
s in effect a de-rated i Ill Advance uperc urged 
radial engine ire in the experimental stage at Rocheste 


ROLLS-ROYCE 


Sher Rolls-Royce Kestrel range (Rolls-Royce 
i vf 


s well-known to everyone and is 


cessful engine types ever produced. Of t 





one 
he 


( 


60 


Derby) 
most suc- 


vee twelve, 
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The Wolseley Scorpion Mk. II gives 295 b.h.p. maximum at 
2,600 r.p.m. 


No s carry steel 


water-cooled the cast aluminium 
liners made gas-tight with soft aluminium rings 
top edge and head and rubber rings at the lower end 


design, 
between the 


Renew 


able valve seatings and plug adaptors are screwed into the 
heads, nickel-manganese chromium composition for the ex 
hausts and aluminium-bronze for the inlets and adaptors. Fuel 
and water jackets are cast integrally with the walls and 
flanges on the liners bear directly on the crankcase, the com 


plete unit being held down by fourteen large studs 

Pistons are machined Y”’ alloy with one 
scraper and three compression rings below and above the fully 
floating silico-manganese steel gudgeon pins, which are located 
sidewavs by spring circlips. The Kestrel XVI has an addi- 
tional ring above the gudgeon pin rhe ‘‘H”’ sec- 
tion forged connecting rods are machined all over and 
crankshaft throw carrics a pair of rods, one of which is forked 
The big end and main bearings are of lead-bronze, the former 


forgings each 


SoTaA‘leT 


Cal h 


being spun on steel shells held by caps on which the seven- 
bearing crankshaft is supported 

rhe valves. four to each cylinder, are operated by over- 
head camshafts; each has a separate rocker and two coil 


springs, and the exhaust valves are sodium-filled 

A reduction gear unit of the single spur-gear type (in a cast 
aluminium housing) is bolted to a machined face on the crank 
case front; three ratios are available, 0.477, 0.553 and 0.642 
rhe located immediately behind the 
and houses drives to twin Watford or B.T.H 


wheel case is crankcase 


magnetos, petrol 


pump, hand starter mechanism, gun gear drive, water pump 
and oil pumps and camshafts rhe gas-starter distributor 
and tachometer drive, are taken from the camshafts. In the 
case of normally aspirated X, XI and XII engines a gene- 


and housing completes the rear assembly 


Duplex carburetters being located 


rator drive 
Rolls-Rovece 


twin 
between the 


cylinder blocks. In the fully supercharged KIV, V, VI, XVI 
and moderately supercharged VII, VIII and IX engines the 
ratio of supercharger impeller to crankshaft is 8.8-1 and 


6.92-1 for the two classes respectively 

Che newly developed Merlin engine follows the Rolls-Roy« 
practice vee design, with twelve cylinders and watet 
cooling Che cylinder heads are detachable and the 
pipe of the Kestrel is replaced by 
It has enclosed wiring and the plugs are sunk in the head 
assembly Che external design of carburetter and supet 
charger differs from that of the Kestrels though the AVI, like 
the Merlin, has the air intake downwards, 


of 60 de g 
top water 
a cast aluminium manifold 
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SCOTT 


A SMALL two-stroke in-line twin of 652 cit 

manufactured by the Scott Motor Cycle Ce t Shipk 
Yorks. The maximum b.h.p. at 4,000 r.p.m 
high for a weight of only 85 lb. complete with s 





reduction gear The cylinders are of light alloy th e 
chromium liners, and the heads, also of alloy, ar 
[he pistons have special skirts and are of die-ca 
three compressor rings and scraper grooves \ 
two scavenge pumps art ised in tl Ss 
lubrication system, which proportions ¢ tl 


pressure according to load and revs 


Drives, including rev. counter a: 
taken from an airscrew shaft extension 

rhe two main bearings are of the roll 
large triple-row race supports the big « 1 tl 
special built-up crankshaft One deep-gt 
in the reduction gear takes thrust, at the 
supporting the airscrew boss 


VILLIERS HAY 


f four-cylinder-in-line Mava ‘il g 
is the forerunner of a range of six-in-line ay 


welve-cylinder engines, of both normally aspirated and ¢ 
supercharged types. This small edition, which has g 

through exacting Air Ministry tests, gives 20 ‘ 
maximum at 2,600 r.p.m Ihe small fronta rea al 

absence of vibration are noticeable point Spe 


patented camshafts run on 


Elektron case 


twin 








Valve gear is incorporated giving a more efficient h spher 
ical head design, with splayed valves and ample cooling 
conditions by means of deep, close finning rhe s su 
on Timken taper rollers to take side thrust and opera g 
ciameter ball-ended tappets. Hot-pressed high-du ll 1 
connecting rods, with white-metal big ends, carry larg ] +} 
floating gudgeon pins and \ illoy pist th thr fe: 
pression and two scraper rings api Che t t of = 
screw hub, which is integral with the crankshaft is 
i deep-groove ball journal bearing Auxiliary drives k tn 
from the rear of the camshafts \ Claudel Hobsor \ to 
draught carburetter is located on th ort sick Fourt 
millimetre plugs and stellited exhaust valves are other sit 
the specification Phe makers are the Villiers-Hav Devel 
ment Co Albemarle Street, London A 

a. 


WEIR pr 








Eee four-cylinder Weir engine, designed iginally for use °P 
in the Weir Autogiro, gives 45 h.p. normal output m 
a maximum of 50 h.p. at 2,550 r.p.m rhe design is simple le 
incorporating dual ignition and single pressure and duplicated t 
scavenge oil pumps There are also tive readily accessible oil th 
and fuel filters m 
This smallest of British inverted, in-line fours iS an re 
‘“underhead "’ camshaft with a rear drive Provision is made co 
for an Amal fuel pump Che weight of 112lb., which includes ur 
air scoop, baffles and airscrew hub is very low The makers in 
are G. and J Weir, Ltd., Cathcart, Glasgow, S.4 
WOLSELEY 
“THERE are ihree current Wolseley models, the Aquarius tu 
Mk. I and Scorpio Mk. I and II The Aquarius is oO 
seven-cvlinder air-cooled radial type giving a maximum out la 
put of 170 b.h.p. The Scorpio [ and II are nine-cylinder un 
normally aspirated and moderately supercharged types 
latter being rated at 6.000 ft. and giving iximur . 
295 b.h.p. © 
The standardised alloy crank case is split in the plane of the 
carbon steel forged cylinder and carries a built-up crankshaft i, 
The master rod, with solid big end, is located in the to #, 
cevlinder rhe aluminium alloy heads have horizontal finning 
and a single cam ring running on ball bearings operate “ 
inlet and exhaust valves 4 push-rods and rockers 
Actually, production of these engines recently ceased, and at 
the moment ther is doubt whether it ill be I 
Wolseley Aero Engines, Ltd., Birming! 
‘ 
‘ie 
Stainless Steel Castings 
. — Acid- and Heat-Resisting Steel Castings is tl 
title of the latest brochure issued by Firth-Vickers Stair 
less Steels, Ltd., Stavbrite Works, Shettiel ) It gives a 
good idea of the immense variety of wor btainable from 


their stainless-steel foundry, which is now 


full operati 
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Some of the World’s 







The fastest military aeroplane in the world 


Finest 


FLIGHT. 





The Supermarine Spitfire. 





Illustrated Mainly with “ Flight"’ Photographs and Sketches 


INCE Flight last reviewed the range of British aircraft 
some of the finest military machines now in exist 
ence have been flown, tested, and adopted by th« 
Royal Air Force. 

The fastest fighters and bombers in the world are 
ictually in quantity production in this country, whereas 
the majority of foreign types are still experimental. 

In every category our latest military machines are 
supreme 

Only a limited amount of data on these new models is 
ivailable, but such information as is permitted to leave 
the hands of the manufacturers is incorporated in the 
following notes. 

Apart from these semi-secret machines it will be seen 
that there are types whose performance sheets are open 
-and admiration—of prospective buyers 


AIRSPEED 


A SOUNDLY designed commercial aeroplane can 
4 often be converted or developed into a sur- 
prisingly efficient military type, as witness the Air 
speed Envoy with its ‘‘ Convertible ’’ and ‘‘ Trainer’ 
variations 

The basic design of the standard civil Envoy is 
dealt with fairly fully in the appropriate section of 
this issue rhe Convertible Envoy is essentially of 
the same design but adapted for conversion, by four 
men in four hours, into a fast medium bomber or 
reconnaissance machine. In both cases the armament 
consists of a fixed gun for the pilot and a free gun in 
an Armstrong Whitworth turret. A bomb load, vary- 
ing with individual requirements, can be carried. 

rhe Airspeed Trainer, which has been in the lime 
light of late in connection with its adoption by 
the Air Ministry for specialised training, is struc- 
turally similar to the Series III Envoy but has dual 
control, the pilots’ position having been moved 
farther aft A gun turret is mounted and homing 
and direction-finding gear is installed in addition to 


to the gaze 










Service Aeroplanes Reviewed ; 
normal receiving and transmitting equipment rhe engines 


of the production type will be Siddeley Cheetah IXs driving 
De Havilland variable-pitch airscrews, which should confer a 
sufficiently high performance to provide thorough training for 
pilots who will subsequently pass to high-speed, multi-engined 
bombers 


ARMSTRONG WHITWORTH 


A LARGE number of Whitley heavy bomber aircraft, 
i destined for service with R.A.F. squadrons, has been 
ordered from Sir W. G. Armstrong Whitworth Aircraft, Ltd., 
of Whitley, Coventry. Many of the Whitley's features, par- 
ticularly the wings, are similar to those of the A.W.23 
bomber-transport monoplane which preceded it, but the 


machine is planned purely as a high-speed long-range bomber, 
whereas the 23 
duties as well 


monoplane was intended for transport 




























The particular Avro Anson 
shown above is one of a 
batch for Finland. Similar 
machines are used in large 
numbers by the R.A.F. 
The Airspeed Convertible En 
voy is shown here equipped 
as a fast medium bomber. 
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With two 795h.p. Tiger [Xs the new Armstrong Whitworth Whitley 
heavy bomber has a fine performance for a machine of its size. On the 

















The performance, due mainly to the smaller fuselage, is 
believed to be much higher. 

The single cantilever main plane (the Whitley is actually 
a mid-wing type) tapers in chord and thickness and is built 
on a single box-spar of corrugated light-alloy sheet. A 
similar form of construction is used for the tail plane. Split 


trailing-edge flaps are incorporated and effect a marked reduc- 
tion in landing speed. Each half of the hydraulically retract- 
able undercarriage is mounted beneath an engine nacelle and 
embodies steel springs and oleo shock absorbers 

Power 1s supplied by two 795 h.p. Siddeley Tiger IX engines 
mounted on the main wing spar by tubular steel structures 
embodying the Armstrong Siddeley flexible engine-mounting 
The airscrews are of the three-bladed variable-pitch De Havil- 
land type. 

Two pilots, two gunners and one wirefess operator form the 
crew of the Whitley. Armstrong Whitworth balanced gun 
turrets are fitted in the extreme nose and tail rhis form of 
turret shields the gunner from the airstream by a transparent 
cupola and is arranged so that the weight of the machine gun 


Breage on, i 



































left is a sketch of its tail, showing the rear gun turret. 


is balanced by the weight of the gunner. This fact, com 
bined with the air-balancing cf the gun barrel, makes the 
device practically effortless in operation. 

Figures for the weight and performance of the Whitley ar 





The Boulton Paul Overstrand medium bomber was the first 
machine with a power-driven gun turret to be adopted by 
the R.A.F. 


being withheld but the main dimensions are as follows 
span 84ft., length 6oft. 3 in., and height r2ft. 9 in. 

Certain of the Whitleys for the R.A.F. are being adapted 
to take a later type of Tiger than the Series IX and will be 
known officially as Whitley IIs 


BLACKBURN 


HE only modern military, or, more cor- 

rectly, naval, type of Blackburn design 
which it is permissible to describe at the 
moment is the Shark, a two-three seater 
biplane intended for coastal defence and for 
service with the Fleet. This model has been 
adopted as standard equipment by the 
Royal Air Force, the Canadian Air Force 
and the Portuguese Government, and is ex- 
tensively operated both as a seaplane and 
on wheels. 

Although the Shark is usually powered 
with a Siddeley Tiger, a Bristol Pegasus 
engined version has also been constructed 
at the Brough (E. Yorks) works of the com- 
pany, and put up a convincing performance 
at this year’s S.B.A.C. display 
on The metal fabric-covered wings of the 


The Blackburn Shark is seen on the left 

in its seaplane form. Above it are 

details of the cockpit enclosure which 
has been developed for this machine. 
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Shark are of sesquiplane form and are designed to 
fold without jury struts rheir interplane bracing 
takes the form of a group of N struts of steel tubing 
Of even greater interest is the monococque fuselage 
consisting of transverse frames, longitudinal stringers 
and shell plating of Alclad. The centre and rear 
portions are arranged as watertight compartments 

There are normally two machine guns, one, for the 
pilot, being fixed and firing through the airscrew arc, 
and the second, on a disappearing mounting, in the 
rear cockpit Provision is made for carrying any 
normal type of torpedo up to a maximum weight of 
about 1,5001b. on a _ Blackburn patent torpedo 
carrier Alternatively, approximately the same 
weight of bombs can be handled 

The undercarriage is a very sturdy divided type 
with wheel brakes, and the tail wheel is sprung by 
an oleo strut. Arrester gear is easily incorporated 
for deck-landing , 

With the 643 h.p. Siddeley Tiger IV engine and 
erating as a spotter-reconnaissance machine the 
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The Fairey Battle high-performance medium 

bomber has one of the new Rolls-Royce Merlin 

engines. The view on the right shows the D.H. 

variable- pitch airscrew and the _ retractable 
undercarriage. 
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Shark does nearly 160 m.p.h. and has a service ceiling of 20, 400/ft 





The Mercury-engined Bristol Blenheim is the fastest bomber in the 
world and has been adopted as a standard R.A.F. type 


powered Bristol 130 bomber-transport. 






A particularly versatile type in the heavy category is the Pegasus- 





but 


with the Tiger VI, which gives 760 h.p., these figures are considerably 











N the military field Boulton Paul Aircraft, Ltd 


improved 


BOULTON PAUL 


now of Wolverhamp- 


ton, are best known for their medium bomber machines, represented 





in the R.A.F. to-day by the Overstrands which equip No. tor (Bomber) 
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The Fairey Swordfish (left) is a torpedo spotter reconnaissance 
type used by the Fleet Air Arm. 
which large numbers have been ordered, as the Blenheim, th, 
machine concerned bears the Bristol works number 142¥ 
indicating that it is a direct development of the typs 142 
civil monoplane built to the order of Lord Rothermere and 
presented to the R.A.]I 
The Blenheim is classed officially as a medium bomber, and ‘ 
is an all-metal, mid-wing cantilever monoplane powered wit} 
two of the new Bristol Mercury VIII radial engines rated at 
825 h.p. at 13,000. These units drive three-bladed De Havi] 
land controllable-pitch airscrews, and their long-chord cow] 
ke 
Ni 
Mini 
ts 1 
subs 
le 
con: 
I 
ng 
\ 
The Mercury-engined Gloster Gauntlet is well established in the R.A.F. la 
squadron. Although the Overstrand cannot be counted as a a 
modern design (it is a direct development of the Sidestrand s 
machine which entered the Service many years ago), it has a _ 
number of features and qualities of quite unusual merit im 
Its manocevrability has been amply demonstrated at Royal ou 
Air Force Displays and its good take-off, climb and general 
“‘niceness’’ are vouched for by pilots who have flown it. 
Structurally the Overstrand is a twin-engined biplane with 671 
wings of equal span and high aspect ratio. A crew of three 
is accommodated and there are the same number of gun posi- mo 
tions (nose, top fuselage and bottom fuselage), the two reat cll 
positions being alternatives. ot 
Of special interest is the patent Boulton Paul power-driven Oe 
gun turret provided for the gunner in the nose of the fuselage lat 
This device consists of a transparent cylinder, being held les 


in position as an egg might be gripped at each extremity by 
finger and thumb. The barrel of the machine-gun projects 
through a vertical slot and is movable over the entire ver- 
tical range, and the weight of the weapon is balanced against 
that of the gunner. As the gun is aimed to the right or left 





its movement sets in operation a reversible pneumatic motor , mi 
which rotates the turret in the desired direction at about Four guns are carried on the 255 m.p.h. Gloster Gladiator, se 
12 r.p.m a development of the Gauntlet. qu 
T\ 

BRISTOL* The striking lines of the H.P.52 medium bomber are well brought gil 

| 


out below. On 
the right is a 
detail of its re- 
tem a ee tractable under- 
* Exhibiting at Paris Show carriage 





O the Bristol Aeroplane Company, of Filton House, Bristol, 
goes the credit for having constructed the fastest bombing 
aeroplane in the world. Known to the Royal Air Force, fot 
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gs emb controlled cooling systems which limit the floy 
f r to necessary proportions for various flight con 
litions. The undercarriage is an hydr iulically operated retract- 


able design and folds away into t engine nacelles Split 
trailing edge flaps are specified to facilitate landings an! 
take-otts 

Normally a crew of three is carried Figures for weight 


and performance § are withheld at the request of the \ir 
Ministrv, but it may be recalled that the civil t42 type on 
its initial test flights clocked 280 m.p.h. at 14,o001ft., and that 
pertormance veTy con 

siderabl This machine was originally fitted with engines 
Blenheim 


lerably } 
Span Shit om 


subsequent improvements benefited 
consideral less powerful than those of the 
The main dimensions of the Blenheim are 
length 39ft. gin., and height oft. oin 
A second interesting Bristol model, also accepted as standard 
equipment by the R.A.F., is the Type 130 bomber-transport 


a large, all-metal high-wing monoplane with a pair of 810 850 
h.p. Pegasus X engines As a bomber the machine is fitted to 
ury a crew of, four and a heavy projectile load, while in 
its ‘‘ transport form the crew is reduced to three and the 
spacious iusclage is arranged to accommodate twenty-four 
fully armed infantrymen with a certain amount of provisions 
Such items as spare engines are easily handled Fully laden 
the aircraft weighs about 18,000 Ib 

Ihe main dimensions of the 130 are Span g6ft lengtl 
67ft and height 16ft 





time great interest centres around the 
monoplane, which holds the world’s altitude record, having 
climbed to 49,967{t his machine, although the property 
of the Air Ministry and flown by a Service pilot, can hardly 
be considered as a military type, but doubtless it will provide 
data affecting the design of future Service machines A 
description was given in Flight of October 1, 1936 


DE HAVILLAND 


HE latest contribution by the De Havilland company to 
the military range is an advanced-training low-wing 
monoplane now under construction at their Hatfield (Middl 
This type is planned to meet Air Ministry re 
quirements and mounts one ot the new De 
Twelve inverted vee air-cooled en 
gines, delivering over 500 h.p. and 
driving a D.H. constant-speed ait 
screw 
Apart from military 
certain of their civil types, notably 
the Dragon and Rapide, the com 
pany is offering the Tiger Moth 
which, they claim, reproduces in 
exact parallel, but on a_ reduced 
scale, the handling characteristics 


and performance of many modern 


Bristol 138 


sex) works 


Havilland Gipsy 


versions of 


high-speed Service types It is 
Suitable for ab inili training 


struction in fighting, aerobatics 


wireless photography 
tissance irmy co-operation 
lind flying and night flying. With 
its) Gaps Major of only 


engine 


A typical Hawker two-seater 

biplane : the Hind light bomber 

(R.R. Kestrel V) as used by the 
R.A.F. 


FLIGHT. 500 







Powered with a Rolls-Royce Merlin, 
the Hawker Hurricane has an 
extremely high performance. It has 
been adopted by the R.A.F 





sex, the Battle coul ec over the South ¢ st fi Engl l 
some 45-50 miles that is the only indication of 1 r- 
formance which may ublished 

Laid out as { cater, low-wing cantilever monoplane, 
the Battle | supercharged Kolls-Rovee Merlin engine 





Showing the clean installation of the Hurricane’s Merlin 
engine and the arrangement of the retractable undercarriage. 


which now drives a three-bladed De Havilland variable-pitch 
flayos nd a semi 


airscrew, and is fitted with split trailing-edg 

retractable undercarriage 
Stressed-skin construction is employed throughout, except 
for the control surfaces, but this does not prevent the internal 
e of the substantial bomb load 
Der ' ur 


\ somewhat unusual operating ge 


stowag 































Most of the features of the projected Parnall light military 
general-purpose monoplane are brought out in this sketch. 


hydraulic 
rams projecting at an angle of about 
15 degrees behind the telescopic struts 
Each wheel is mounted on a sing] 
semi-cantilever leg. 

rhe extraordinary manoeuvrability 
ot the Battle has been demonstrated at 
the R.A.F. and $.B.A.C. Displays, its 


slow rolls, loops and upward roll 


arriage, the rods of the 


speaking volumes for its handli: 
qualities 

An automatic pilot is installed to 
issist on long flights and when flying 


cloud, mist or darkness 

rhe chief dimensions of the Battle 
ire: span 54ft length 42ft and 
height 13ft 

Apart from building large quantities 
of Battles, the Fairey Company is de 
livering to the R.A.F. a number of 
Hendon heavy bombers, each with two 
fully supercharged Rolls-Royce Kestrel] 
engines. 

\ third, and particularly versatile 
Fairey model which has been adopted 
by the Service, and is, in fact, in ex- 
tensive use with the Fleet Air Arm, is the Swordfish, a twe« 
three seater biplane designated officially a torpedo spotter 
reconnaissance machine [his model has a 690/750 h.p 
Bristol Pegasus III moderately supercharged engine, is avail 
able with wheel or float undercarriage, and can handle a heavy 
loads ot bombs or a torpedo. 

Che Swordfish, as used by the Fleet Air Arm, is equipped with 
flotation gear and has arresting equipment for deck landings 

It is contrary to the policy of the Fairey Company to issue 
performance higures tor publication 


tI 
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GLOSTER 


WO closely related single-seater biplane fighters are the 
only current Gloster models which it is permissible to de- 
scribe. Known as the Gauntlet and Gladiator, both machines 
are in large-scale production at the Hucclecote (G) ‘ 


ucester 

shire) works of the company, both for the Royal Air Force ang 
foreign Governments. 

[he Gauntlet is of two-bay design and powered with a 

Bristol Mercury VIS radial of 605 h.p. Structurally it is ay. 


metal with fabric covering. Square tubing is utilised for the 
forward portion of the well-faired fuselage, the joint 
the flat-plate type, secured by hollow rivets. The rear section 
is built up from round tubes and has wrapper-plate type joints 
and tie-rod bracing. The wings are exceptionally stiff and ip. 
corporate spars ol high tensile steel strip the ribs Deing of 
duralumin. 


being of 


Che Gladiator is a more recent type and has been developed 
directly from the Gauntlet One distinguishing feature is the 
single-bay arrangement of the wings, which have been designed 
to give the same rigidity as those of the two-bay machine 


fhe undercarriage of this model is of the single-strut canti- 
lever type employing Dowty internally sprung wheels 


Although carrying some hundreds of pounds more fuel and 





A sturdy, seaworthy flying boat now being issued to certain R.A.F. units is the Saro 
London, which has two Bristol Pegasus engines. 


equipment than its forerunner, the Gladiator shows increase 
performance, even with the same engine As ordered by the 
R.A.F. the Gladiator mounts one of the new Bristol Mercury 
IX engines (840 h.p. at 14,000ft.), and shows a top speed of 
255 m.p.h. at 15,500ft. With full load, including four machine 
guns (two in the fuselage and two in the wings), night flying 
gear and wireless, the Gladiator will reach 20,000 ft. in nine 
minutes Its stalling speed is under 60 m.p.h., and the abso- 
lute ceiling no less than 35,500 ft 
In the latest version an enclosure is provided for the pilot 
for whose cockpit an 
heating system is supplied 


HANDLEY PAGE 


ethcirent 


"THE = Cricklewood (London 
works of this company are at 
present in full production with 


two types of bombing aircraft in 
corporating a number of advanced 


itures. The machines concerned 


ire the Type 52 medium bomber 
ind the Harrow heavy bomber 
the prototypes of both models 
wing powered with Bristol 
Pegasus engines 

The ‘‘ 52 in appearance and 
performance is ne of the st 
triking military aeroplane ot 


[he tandem disposition of the 
engines (four Rolls-Royce Kes- 
trels) is but one of the striking 
features of the Short Singapore 
III being used by, and still 
produced for, the R.A.F. 
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Few more fitting names could have been chosen for the small Aquila- 
The sketch on the right shows 


engined Vickers fighter than ‘‘ Venom.”’ 





FLIGHT. ie 








details of its engine installation, cockpit enclosure and electrically 


operated retractable undercarriage. 


recent times Built to meet Air Minis 
try Specification B.g/ 32 it is a mid-wing 
cantilever monoplane of 
metal construction embodying = such 
modern aids to performance as Handley 
Page slots and flaps and variable-pitch 
airscrew's rhe forward portion of the 
fuselage is exceptionally narrow and 
deep and houses three gun positions— 

in the nose, at the lower rear extremity 
of the box-like forward portion and on 
top ot the ] 


stressed-skin 


fuselage in the plane of the 
trailing edge Aft of the rear gun posi 
tions the fuselage extremely 
small in cross section, and in conjunc- 
tion with the twin-rudder arrangement 
of the tail gives a very excellent field of 
fire 

The Harrow heavy bomber is the com- 
pany’s most recent product, the first 
photographs appearing in this issue. De- 
signed for carrying heavy 
long distances it is equipped with ad 
vanced forms of armament installations 
Apart from its functions as a heavy 
bomber the Harrow has been planned 
with a view to operating as a troop carrier 
turrets in the nose and tail and amidships. 

The installation of Handley Page slots, flaps and of variable- 
pitch airscrews on the Bristol Pegasus engines enables the 
machine to operate with heavy loads from small aerodromes 
Of metal construction, the Harrow has fabric and metal cover- 
ing 

Being designed as a high-wing monoplane certain difficulties 
would present themselves were the undercarriage made re 
tractable, so, instead, the makers have fitted a clean fixed 
type of landing gear 

Performance trials have given results far beyond the expec- 
tations of the technical staff responsible for the design 


HAWKER 


LTHOUGH single- and two-seater Hawker biplane types 
ire still being built, interest naturally centres round the 
new Hurricane single-seater fighter, production orders for which 


becomes 


loads overt 


There are gun 



















The first Vickers machine of full 





” 


construction was the Wellesley 
monoplane, now powered with a 850 h.p. Bristol Pegasus X 


** geodetic 


have been received from the Air Ministry under the R.A.F. 
Expansion Scheme 
[The Hurricane comes within the 300 m.p.h. plus’”” cate 


gory, and was built at the company’s Kingston-on-Thames 
(Surrey) works to meet Air Ministry specification F.36 34 
Details of armament, performance and construction are with 
held, but it may be stated that the machine is of fairly cor 
ventional construction with fabric covering The engine is a 
Rolls-Royce Merlin driving, in the prototype, a 
bladed wooden airscrew To add that the undercarriage is 
retractable, that flaps are fitted and that the pilot is com 
pletely seems almost superfluous in view of the 
extremely high performance 

The undercarriage is arranged to retract inboard into the 


+ 


large two- 


enclosed 


cantilever wing, with a slight rearward motion, the wheel 

wells being covered during flight by panels moving wit! 
wheels 

Landing lights are housed in the leading edge of the wing 

(this fact is significant in that no aeroplane which was not 

docile and without vice during 

landing would be adopted by the 

R.A.T is a night-flving type 

ind the military equipment is be 

lieved to be very comprehensive 

The well-established Furs 

single-seater fighter biplan is 

supplied to the R.A.I has beet 

l lo during the past veat 





larly interesting 1 lel 





A medium bomber of impressive 
appearance and performance,the 
first Vickers twin-engined ‘‘ geo- 
detic '’ monoplane has been 
adopted by the R.A.F. under 
the name Wellington. 
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With its Rolls-Royce Merlin engine, the Supermarine Spitfire has a superlative performance and some excellent flying characteristics, 


was built for Spain some 
strut undercarriage, 
incorporating 
6090 h p. 
domestic re 
13,120 It 
similar engines 
h p Rolls- Royce 
type, as is th 
Hind light 
the Service, together with Audax 
(Kestrel X), Hardy general-purpose 
Demons (Kestrel V) At the moment a 
co-operation machines is being 

with a Napier Dagger III engine giving 


months ago rhis 
similar to that on the 
internally sprung wheels 
Hispano-Suiza engine (this unit 
the machine was capable of 
Osprey fleet fighter reconnaissance 
were also delivered Phe 
Kestrel V, is, of 
Nimrod. single-seater Large 
Kestrel \ 


single- 
Gladiator 
Fitted with a 
was adopted for 
m.p.h. at 
biplanes with 
with 
R.A.F 


quantities ol 


had a 
Gloster 
Dowty 


isons) 236 


600 


Osprey, 


course a standard 


bombers have also delivere 


army CO-O} 


been 
eration machi: 

types (Kestrel X) 

batch of He 

The Hect 


725 op 


PARNALL 


AIRCRAFT, LTD., of Yate 
designed an interesting little 
| their Heck two-seater 
this \ Wolseley 
was originally specified 
peed of 199 m p h. at 


ARNALI 


have 


(;loucestershire 


military general-pur 


pose type devel ped from civil described 
in the appropriate section of issue Scorpio 
Il engine of 


200 


rated h.p 
estimated to give a 


ind 


5,000 It 


was 
maximum 
rhe following alternative 
for rear gun and two 
120-lb. bombs; or rear 
rhe fixed front guns are installed in the 
can be fitted in a very short time, so the 
itself to advanced training in a 
used purely as a fighting or 
buyers 

A large 
structed to 


armament installations are 
front 


Le WIs 


provided 
and 
bombs 
wings Dual control 
machine would lend 
force or could be 
impecunious 


Lewis 
eight 


guns; rear 
gun and 


gun two 


20-lb 
large air 
bombing type by 


Pegasus-engined 


R.A. 


general-purpose 
specific 


biplane 
time 


Was 


back 


con- 


meet an ition 


some 


Supermarine Stranraer flying boats with 850 h.p. Bristol Pegasus X engines are under construction for the R.A.F. 
**bomb tanks ’’ 


this view, the 


PHILLIPS AND POWIS 
Phillips 


there ire 


present, no ind Powis m 


U" to the 
/ carried armament, but certain produ 
firm to attract the military buy 

One is the Hawk Trainer Maj 
rhis Miles machines, is a wooden 
cantilever monoplane It is a two-seater 
und incorporates split 


Berkshire) 
Miles 


model like all 


Reading 
vith Gipsy 
open-cor 
| trailing f ind a 
single-strut cantilever undercar re An A 

f Hawk Tr 


time 


is likely to be placed ior a 
the 
been in use at the 
Phillips 


tv pe the 


mitio work with Service 
R.A. 


und Po 


past 


has 
ited by the vis 
SLX id is a cabin n 
to 175 m p h intendes 
flving An 
is specified 

\ military 
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exceptional 


vaniation ot 
igined 
this 


ior training or asa 


transport monoplane 


section of number, has also been planned and is 


} 


bomber-reconnaissance ty 


A. V. ROE 


Works of A. V. Roe and 
out Anson monoplanes fo 
export To the 
‘general reconnaissance 
is planned to meet specific Air 
but, essentially, it may be regarded 
hine of great versatility 
wing cantilever monoplane 


“THE Newton Heath (Manchester 

Co., Ltd., are busy turning 
the Royal Air Force and for 
Anson is known as a ‘ 
equipment 
ments, 
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A pair of Supermarine Walrus 
naval amphibians with Pegasus 


engines operating as pushers. 


fuselage and wooden wing and is 
fitted with two Siddeley Cheetah 
IX engines of 310 h.p. each The 
undercarnag retracts into re 
cesses behind the engines, leaving 
a small portion of each wheel ex 
posed. Flaps are being incorpo 
rated in the latest model 

The machine carries a crew ¢ 
three and a military load ranging 
between approximately hali 
and three-quarters of a ton 
according to the range required 
this being variable between 
and 800 miles In the extreme 
nose of the fuselage is a position 
for the bomb aimer, followed, in 
the order mentioned, by the 
pilot's cabin (containing a fixed 
Vickers gun), a radio operator's 
position and an Armstrong Whit- 
worth transparent, rotatable gun 
turret mounted on top of the fu-se- 


$25 


lage aft of the wings The main 

cabin is exceptionally light and : 

airy for a military type f 
The bombs are stowed within ie 

the wing; in fact, the whole ce ‘ 


sign has been kept clean enough 
to permit a maximum speed of 188 m.p.h. at 
p.h., and the 


7,000 It rhe 


landing speed, without flaps, is 62 n absolute 


ceiling 21,000 ft. 

The Royal Air Force has also 
Tutor, a dual-control biplane with Siddeley Lynx engine 
the Prefect, a somewhat similar model equipped for naviga 
tional training Also of military interest is the Mk.II version 
of the little Genet-Major-engined Cadet which can be employed 


Avro 
and 


standardised on the 


for preliminary training in photography and in the use of a 
camera gun, apart from its ab ip qualifications 
The Avro 626 is of similar general design to the Tutor, but 


has a Cheetah engine and has been planned for the training 
including ab initio work 


personnel in all duties 
armament and Service 


operation of all normal 


of military 
and the 
equipment 


SAUNDERS-ROE 


HE London flying boat, already equipping certain units of 
the R.A.F., is the only current Saro military design which 
can be mentioned. Numbers of these machines are still under 


construction at the Cowes works of the company 

The London was designed with a view to obtaining good 
seaworthiness and comfort, and has, accordingly, a substan- 
tial, roomy hull. Above this are biplane wings, the upper 


set carrying a pair of Bristol Pegasus radials of the Series II 
of Series X pattern. The latest machines for the Service are 
having the ‘‘ X.’ Stainless steel is employed for the wing 


structure 


Gun rings are provided in the bows, on the hull decking, 
aft of the wings, and behind the monoplane tail, which has 


twin fins and rudders 

With Pegasus IIf engines the maximum speed is 136 m.p.h 
it 5,000 ft., but the installation of the new ‘‘ Xs’’ should 
improve all-round performance quite considerably although the 
range may be slightly reduced 

A number of Saro Cloud monoplane 
Siddeley engines are used by the R 
tional training 


amphibians with twe 


Servai \.F. for naviga- 


SHORT 


NE of the most successful fiving boats adopted by the 
Royal Air Force is the Short Singapore III, which is still 
m production at the Rochester (Kent) works of the Short 


company 

The Singapore III is unusual in that its four engines (moder 
ately supercharged Rolls-Royce Kestrels of 675 h.p.) are 
Tranged in pairs between the biplane one engine of 
each pair driving a tractor airscrew, and the other operating 


wings, 


as a pusher 

Long range open sea 
} : 
the primary duties of the Singapore 


reconnaissance and coastal patrol are 
Ill. Forward of 


the en 
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closed pilots’ cockpit 1s a gun ring, and behind the wings are 
two similar mountings, one irranged to slide laterally) on 
top of the hull, and the other in the extreme tail 

A speed of 145 m.p.h. is attainable, and the normal range 


SUPERMARINE 


Works (Vickers 
the w 


Ltd 


orld 


have 
Phe 


Aviation 
military 


rite 


istest 


HE Supern 
built the 


eroplane u 


machine, known as the Spithre, has been ordered in quantity 
by the Air Ministry, and is of exceptionally clean design 
experience gained in the pioneer work done by the Supte 
marine Company in the design and construction of Schneider 
Trophy seaplanes having been utilised. Fitted with a Rolls- 
Royce Merlin engine the Spitfire is an all-metal low-wing 
monoplane with retractable undercarriage and wing flaps 
Ihe latest technique developed by the manufacturers in the 


application of stressed skin construction has been used, giving 


exceptional stiffness for wings and fuselage for a_ structure 
weight claimed never before to have been attained with this 
class of machine [The metal skin covering 1ts_ perfectly 


’ point ot importance where speeds ot over 300 m.p.h 
The 
largest Supermarine 
1 twin-engined biplane developed from the South 


smooth 
are concerned 

The 
fiving boat 


span 1s 37 it 
type in production is the Stranraer 


ampton and Scapa types rhe hull is of Alclad with main 
attachment fittings of stainless steel 

Iwo medium-supercharged Bristol Pegasus engines are 
normally specified, those for the Service Stranraers being 
Pegasus Xs of 850 h.p. each 


self-contained unit 


rhe Stranraer operates as a completely 
with comfortable working and living accommodation for the 
crew 

During official trials the severe test of flying with one engine 
stopped was easily passed, and observation showed that there 
was no overheating of the engine used to maintain flight 

[he third Supermarine type in production is the Walrus 
single-engined biplane amphibian constructed of duralumin 
ind stainless steel It is designed for service with warships 
being able to fly off the deck of an aircraft carrier on its land 
undercarriage or operate from a vessel with no flying deck by 
virtue of its flying boat hull Phe wings are easily and quickly 
folded 

The ‘ ! ipercharged Pegasus engu perates as a 


VICKERS 


works of Vi (Aviation), 
high-performance mili 
ty pes 


Wev bridge kers 
lately emanated 


In the 


ROM the (Surrey) 


Ltd., have 
tary monoplanes 


three 


f their thes 


order « ippearance 

















The sketch above shows the arrangement of the 

cockpits and undercarriage on the new Westland 

army co-operation monoplane and the photo- 

graph on the right reveals more of its 
characteristics. 


are the Wellesley 
fighter, and the 


seater 


single-engined bomber, Venom single 


Wellington twin-engined medium bomber 





rhe Wellesley was constructed in the first place to contorm 
to an Air Ministry specification for general-purpose aircratt 
and was soon adopted by reason of its fine performance and 
excellent load-carrying qualities 

Of all-metal construction, principally duralumin, the Welle 
ley embodies throughout the Walli geodetic con 
struction, utilising curved, intersect members 

Ihe Venom fighter 1 HKCWISE i v-wing typ 
but is not of geodetic construction py e it is sti 
ne because of the quare cut tips of th wings ind tail plane 
One of the new Bristol Aquila supercharged leeve-valve 


engines is fitted 
Duralumin is used for 
of the 
coque construction giving exceptionally high torsional strength 
relative 


most of the the rear end 


fuselage being built according to a new 


structure 


iorm of mono 


to its weight. 

Of fine streamline form, the 
of geodetic construction fitted 
ing variable-pitch airscrews, 


Wellington is a mid-wing design 
vith two Pegasus engines driv 
flaps and a retractable under 


carriage 


A New Airscrew Factory 


_ is now possible to disclose details of plans for the British 
application of the German Heine airscrew-surfacing process 
described in last month issue of The lircraft Engineer up- 
plement to Flight 

Jablo, Ltd., of Brettenham House, London, W.C.1 
British and Dominion rights of all Heine 
name of Ipswich Propellers, Ltd., they have arranged with 
Tibbenhams, the well-known Ipswich furniture makers, to 


manutacture Heine Ipswich During the great 


hold the 
patents Under the 


airscrews at 


war Tibbenhams made over 30,000 wooden airscrews and 
several of their then employees are still with the firm Phe 
works manager and others have recently been studving Heine 
processes in Berlin 


Clydeside Blackburn Factory 
B' ACK BURN Aircraft Ltd 
abou 


t to be completed between the 


annoum that an agreement 1s 


and William 
Brothers, Ltd., to manufacture aircraft at 


company 
Denny and Dun 


barton 


The factory will be laid out immediately at Dumbarton, on 
ground now owned by Denny Brothers, lving east of their ship 
yard It is expected that it ill equipped in about nine 


months time 

While it is the intention of the firm that ultimately the new 
factory should specialise in the c¢ 
the first ill bye 


instance it wi employed duction of 
one of the l 
gramme 


hines required by the Air Ministry pre 

In connection with the developments it is interesting to note 
that Mr. A. T. S. Groombridge, M.I.P.E., who has been con- 
nected with the De Havilland Aircraft Company almost from 


mstruction of flying boats, in 


in the pre 
types ot mae 
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hag the one AIRCRAFT, LTD., of Yeovil, s 
designed, built and flown within twelve 1 





fir roplane under their new management F< 
ompletion of official trials the Air Ministry |} pla 
tantial order for the machine, which is a hig ving g 
ngined 1Ono}] e ol unconvent il lJayvou gyre r 
ora ial liaison th grou 1 te 
Ving irrang nt een rte 
f view i Army « pe \ 
front of | | 1 the leading « 
the ] t ha x ptrona t ( 
ibin has an abnorma low w ime i 
ire arrange 1 to slid 
The observer's sition corre mds with the t ling } 
ind is a continuation of the pilot’s compartment 
It is possible to cruise at very low speeds, while ret 


full stability and control, for spetting and re 


[his achievement, together with the slow landing spe« 
be attributed to the use of Handley Page wing-tiy ind ] 
slots rhe operation of the flaps entirely automatic, thd 
position being controlled by the speed of the machine 


its inception at Stag Lane, has now joined the Blackburn A 


craft ( ompany as works manager of the new factory 

At the same time comes the news that Mr. H. J. Stieg 
who, as chief designer to General Aircraft, Ltd., was resp 
sible for the Monospar, has joined Blackburn Aircraft, Lt 


issist Major Bumpus, chief engineer 











A UNIQUE SOUVENIR. This {1 note, autographed by the| 
late Sir John Alcock and Sir Arthur Whitten Brown, of 


pioneer Transatlantic fame, has been presented by the 
Managing Editor of Flight for auction at “The Merry 
Market,’’ which is being he!d at the Royal Horticultural 


Hall, London, on November 18 and 19, in aid of the Great 
Ormond Street Hospital for Sick Children. The note was 
carried on the memorable flight. 





(2, 1936. 
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Lopics of the Day 


Left and Right 


HE appearance of such a comparatively larg 
number of cabin machines in which the throttle 
and altitude controls are placed in the centre so 
that they can be reached by either the pilot or 

co-pilot, possibly means that yet another feature must be 
added to the instructional curriculum for more earnest 
pilots. They must learn to fly with either hand. 

As one of those unfortunates whose left hand never 
knows what his right hand is doing, I eye such machines 
balefully and alwavs fiy them from the right side unless 
[am going up alone Everybody who has learnt to fly 
can fly with the left hand, but the movements have none 
of that automatic co-ordination between eyes, hands and 
feet which is so essential when landing a strange machine 
on a bumpy day 

For some reason—possibly connected with unformed 
habit—I have never had any difficulty when flying with 
a wheel or spectacles with my left hand, but a stick 
seems all wrong, and it isn’t possible to do much prac 
tising in any machine with the throttle on the left 
Hence my instructional suggestion; the long-suffering 
teacher can do any necessary work with the throttle while 
the pupil tries to make his left hand do everything «s 
well as his itching right hand will let him. 


Trained Ambidexterity 


UITE a few pilots, of course, are naturally ambi 
dextrous, and they consider themselves even luckier 

than the naturally left-handed pilot who has been forced 
to learn to use his right hand. My left-handed flying is 
coarse but mechanically accurate until I have to lift a 
wing during the hold-off or make a decent vertical turn 

Which reminds me of the left-handed pilot of a Liberty 
Nine who, after an unexpected bounce, had to galvanise 
himself into new life, change hands, open the throttle, flip 
the second ignition switch and wind the tail-wheel like 
mad. We have similarly happy moments with a central 
throttle and a row of leit-side gadgets 

Incidentally, the side-by-side machine has one advan- 
tage during tuition which had not originally occurred to 
me. The instructor can see what his pupil is doing. All 
by vourself in the cockpit of a Moth or Cadet you may 
be busily flving with your heels on the rudder-bar, grasp 
ing the stick as if it was liable to jump out of your hands, 
or even, if vou're naturally left-handed, holding it with 
the casv hand, leaving the throttle to itself. And all the 
time the instructor is wondering why you're ten minutes 
late every time in using the throttle after a bounce, cr 
whv he has to work so hard to take the controls over 
at a moment when there really isn’t time to say very 
much. In the side-by-side trainer he can see the strained 
expression on your face—and you can see the pained 
expression on his. 


This “B” Licence 
INCE grumbling a few weeks ago about the odd way in 
which the unfortunate ‘‘ B licence aspirants are 
tested in fits and starts ty different people, I have heard 
of yet another trouble, 

Apparently the instructors of No 24 at Hendon have 
their own ideas about the right speed at which to make 
a rumble approach, and one or two otherwise efficient 
pilots have been turned down on this test because they 
had been taught to do them at 65 m p-h. in a Tiger 
while the tester has demanded a 55-m.p.h. approach 
which is a very different matter indeed. Apparently the 
club and school chiefs have not been notified before any 
change in Hendon’s idea of what a rumbling approach 
should be Probably, in proportion to the actual stalling 
speed, 50 or 55 m.p.h. is a more useful speed, but that is 
neither here nor there 

B licence tests are done or observed by so many 
different people at present that it can be considered as 
something of a miracle that pilots manage to pass them 


at all. Furthermore, the ‘‘ three light and three loaded 
endorsement tests demanded for new types are not always 
observed and, sometimes, are not even done at all So 


that we have the pleasant thought of Mr. A. taking a host 
of well-fed passengers to Timbuctoo in a machine which 
he has never previously flown with a full load 
Nowadays, with so many pilots going through these 
tests, the time has surely come for the development of 
a special Air Ministry section, comprising the necessary 
machines and ground stafi, with, for instance, three wel! 
paid civilian instructors tor whom ‘'B"’ licence testing 
is a full-time occupation. These instructors would be in 
continuously close touch with the transport operators and 
would, with the G.A.P.A.N., be in a position to make any 
necessary modifications to the curriculum—with due notice 
to all concerned At present the very wheels of govern 
ment need to be stopped before any change can be made 
and the wheels grind ever so slowly, if exceeding small 


Car-engined Flying 


Arr this page had gone to press last week | reco 
lected another automobile-engined machine which | 
had overlooked when remarking that the Ford was the 
only car engine to be successfully converted for aer 


plane ust [his ether machine is the American Fahlin 
which is fitted with a Plymouth engine, and in the course 
of a very interesting letter supporting the use of car 
engines in aircraft, Mr, Wikner also mentions my omission 


In a special issue of the kind in which these particular 
notes appear certain features must necessarily be cur 
tailed in order that the whole industry shall be adequately 
dealt with, but the Editor tells me that he hopes to pub 
lish this letter in due course. INDICATOR. 
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ACCESSORIES, COMPONH 


\.C.-SPHINX SPARKING PLUG : 2909) —fanvtene . 
> LTD. Dunstable, Beds.—In sdihden t A Rez leu of the Actiz ities of Ove 


its aircraft sparking plugs, which are made 4 ° . 
in a wide range to eet all requirements, ui here to Obtain “ 1nything 
this well-known firm manufactures the fol- . : 
lowing accessories for aircraft Air cleaners ; 
ind silencers, clocks, engine revolution indi- ; F 
cators, fuel pumps, oil filters, oil pressure : be found an index to the various components, ele., an 
ind temperature gauges, water temperature : firm or firms marketing that item. A second ini, 
gauges and fuel gauge : their names. Though an attempt has been madéy 
he firm makes a speciality or meeting =} considerations of space make il impossible to detail 
constructors’ requirements for the installa : head - egomeagger® ; oe: vs ; evey 
tion of these items : headings as “ Parts, A.G.S., and General.” Insuratiy 
; dealt with in detail, bul wR 
An example of the Hobson master . 


quatech codbuactier 6 THE HOYT METAL COMPANY O1 


GREAT BRITAIN, LTD., Putney 
London, S.W.15.—Hoyt “ Number Eleven 
bearing metal is being extensively fised in 
the aircraft industry It has a number of 


qualities w 1 recommend it strongly for 


] H. M. HOBSON (AIRCRAI AND 
MOTOR COMPONENTS, LTD., 47-55 
The Vale, Acton, London, W.3. So universal 
is the employment of Hobson carburation 
systems on British aircraft that few people 
should need reminding of the existence of 
such famous devices as the Hobson aut 


‘ero engine work mong these ing its ex 

ren to ness and resistance pounding 
ids, though these qualities in 
rifice of the anti-friction char 

matic boost control and automatic mixtu , gh ener” 

control There is also the Hobson ma OY mg om ‘ een used | tl 

engine I ve f red in a numbe 

control carburetter, in which the 

control and boost control are built 

together with the necessary linkag 

scheme, in conjunction with the 

pilot’s cockpit control, 

for the ile so to mish 

levers ) 1\ T 

or to ’ 

Other Hobson 

dentally, will be exhibited 

Paris Aero 5S 

listed above 

fuel punips 


alcohol de-icet 


a MECHANISM, 6 I 
a lon, Surrey No one wh 
thing to do with night flying needs 


ents, includ 


Race 


duction to the Mechanism Demec navigation 
lizhts, which are of extremely neat and con 
pact design 
Many other accessories have recently been THOMAS GREEN AND SON, LTD., 
added to their range of products \mong New Surrey Works, Southwark Street, 
them is a landing light for internal or exter s~ndon, S.E.1 This old-established firm of 
nal mounting, 1 an artificial horizon ‘ mower manufactur includes in its 
weighing only rill \nother, illustrated range of machines sever types of triple, 
opposite, is 2 clock weighing 60z. and pro quintuple, and septupl ng mowers, par- 
vided with a time-of-flight hand and seconds ticularly suitable for aerodrome maintenance, 
hand of full dial size The most recent where quick and efficient mowing is a pri 
addition to the range is a pressure gauge ! y consideration Che firm has fulfilk 
vd 


| differential 


ly] 
cable 


] 
l 
ein various types number of Air Ministry contracts ntrol, 
| features. 


THE LONDON AND MIDLAND 
STEEL SCAFFOLDING CO., LTD., St AND A. J. LAW, LTD., 132, King 1? CHI \UTOMOTIVI NGINEER- 


Luke's Works, Old Hill, Staffs.—The aircraft on Road, Merton, London, S.W.19 Mm ING CO, LTD 


industry, and firms building hangars, have ciahist constructional steelwork, the Iwickenham, Mice 

found a considerable number of uses for the npa las erected number of aeroplane CCESSOT t i DN iT ! meeger 

products of this company Phe basic prin ingars, some of very large size Circlip, for itside employment in 

ciple of this particular steel scaffolding system idition to their activities in this dire¢ 1 number 

is the “‘ Quikgrip’’ double coupler, which id Law are now in a position page 386 

makes for very speedy erection and dismant he construction of large-span 1a hire 

ling lubular steel storage racks are one o n mb while present slow 

the many industrial purposes for which this delive ot ste per d is in l 3 LIGHTNING FASTENI 

scaffolding is t ‘ ( ver tr be onfused ~ Kvnoch Works, Witton, Bir 
} f ‘ { 7 te rs 


The Gree 


it use 


n, 
ful 


, 
tl 


ecIng used 


4 HENRY HUGHES AND SON 
New North Road, Barkingsicke 
Essex.—Instrument and air navigation 
ment is the speciality of this firm 
Husun aperiodic compass needs no int 

to pilots 

" En (aE ey ae Oe we kis The Salford Elec- 
As : . eel vs ; trical Instrument 

’ Company's 

, t ( ‘ : - electro - magnetic 
t in book form : : fatigue tester. 
\mong the iter ‘ h f : (23) 


\ be mentioned 


mpliti 
on with 


rators, chart boards, 

Waghorn  protractors, 

gyros, gyro horizons nd I D 
dicators. In addition to these dead-re 

ing instruments there is an amazingly exter 
Sive range of celestial navigation equipment 
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200 Firms in the Aircraft Industry : 
from a Split-pin to a Hangar 


this section has been given a number. On page 535 will : 
afler each item will be found the reference numbers of the 
on, page 535 provides direct reference to firms under 
make the accessories index as comprehensive as possible, 
Iype of small part, and reference should be made to such : 
gmpanies and technical training schools have not been 
ie found listed on page 534. 


is for opening and closing inspection vents. 
\ir Ministry regulations stipulate a regular 
inspection which usually involves breaking 
through the doped fabric; it is obviously 
much easier to open a Zipp fastener rhe 
usual form of vent is in one of three shapes. 
rhe first is made by two long Zipps, form- 
ing a triangular flap; another is a circle for 
which curved “ Lightning fasteners are 
supplied and the third is formed by one 
length of Zipp, partly curved and partly 
straight, which gives a really large flap. The 
Lightning Zipp supplied for such 
be had with a slider operated from either 

The use of this fastener in aviation 


normal to be hardly ortl 


purposes 


ring 


RBERT TERRY AND SONS, 
»., Redditch \ steel spr 


ANNOY PRODU( 
rove, West Ne 
I 


caker 


lou 
work 
iffle-typ 


164 rURNER’S MOTOR MANUFAC. 
} TURING CO., LTD., of Moorkel 
hay , t 


Kk Wolverhampton 


for 
e lor 
en producin t 

. | 
t uy leg 


} 
l 
cI 
t 


Lion Works, Woking, 
In s company’s range of special packings 
a probably Gaskoid, which is 


Surrey 


17 IAMES WALKER AND CO., LTD 


ml ntings 


FLIGHT, 


mpervious 
the most impo 
pletely equippe 
of Gaskoid, and tor 
every description 
Other items of inter I 
include Golden Walkerite 
bestos jointing; Copandas 
sheathed joints filled 
material; Lion water-pump 
Sentinel oil and spirit joit This aeroplane clock is made 


type engines by Mechanism, Croydon 2 


18 C C WAKEFIELD AND 
LTD., Cheapside, London, E..€ 
might be expected tl pilots on 
record or endurance flights woul 
special attention to the selection of an 
gine oil The fact that Patent Castrol | 
figured in so many such flights, includ 
most recently, Miss Jean Batten’s flight 
New Zealand last month, something of 
tribute to its reliability In this lu 
sludge and corrosion 

are, it is claimed, p 

poration otf 

chromium 


19 WELLWORTHY PISTON 
LTD., 8, Blackfriars Rd 
S.1 i wen ed 


V7 LLEWELLYN 
—~e Balsall leath 


Balsa I 
RINGS, ‘ 


I It has often 
1 fort 


ny cor ment 


ton ring til 


WEYBI ENGINEERING 
LTD., of Elst Surrey 


THI 
20 oi 
manufacture 


2 SALFORD 
J STRUM! 


St — 


THE WILLIAMSON 
LTD., of Wilk n 


) 


Three types of Specialloid aero piston. (28) 














rhe improved model comprises a mains 
unit and a vibrator, but each part has been 
redesigned for improved performance and 
greater scope A new type of tuned relay 
is used both to trip the gear on failure ef 
the specimen, and also, by means of its 
calibration, to indicate directly the fre 
quency of vibration 

[he firm’s logarithmic time base recordet 
was designed primarily for use with the 
fatigue tester so as to indicate failure This 
is particularly valuable when a number of 
+ } 


rods 


vibrations are used with similar tes 
each being operated at a different stress 


24 STANDARD TELEPHONES AND 
CABLES, LTD., Connaught House, 
\ldwvch, London, W.C.2 Ihe needs of air 
port and operator in the matter of radio 


equipment are many, and it is only possible 
to mention a few of the more important 


examples of equipment by this firm. One 
of the more interesting developments is a 
short-wave ground station comprising a 


200-watt type R.4 transmitter providing any 
of four preset frequency settings, and an 


&-valve type R.5 superheterodyne receiver 


When a machine carr 1 radio operator 
a typical set consists of tvpe R trans 
mitter giving two ranges, and a superhetero 


dyne receiver covering the same frequency, 
band For pilots’ se another set (type 


R.9) provides a rapid change of preset fre 





quencies; a n ple receiver suitable tor ll 
services between 261 and 545 ke 1s provided 
Phe Standard-Adcock direction-finding 
system is now well known and is clain 
to provide D/F accuracy within + 2 per 
cent. under all condition \ pecial light 
weight type of D/F receiver and homing 
set for aircraft use has a hand-operated loop 
and provides both visual and ral ind 
tion, while the R.5 itor c radio cor < 
is specially suitable for reaily curate work 
Examples of each of these piece ot equ 


ment are being exhibited at the Paris S 


5 SHELL-MEX AND B.P., LTD., Vic 
Ld toria Embankment, London, W.C.: 








i ’ on 

Of the successes recently obtained by Shell 
products, most important, perhay w the 
world’s altitude record of 49, of it. on wl ] 
Shell fuel and oil wa ised Fuel was al 
supplied for both n Batte 
Mr. James Mollison 

Shell aviation oils l S are lable 
on demand on aerodromes throughout the 
world, and in any Shell main office | t 
can be infermed which commodities 1 
be obtained immediately at ar erodrome, 
or what notice is required at rarely visited 
landing grounds, to ensure that there is nm 
delay This service has been well est 
lishe for long time, and the organisation 


for supplying these products has, times with 
out number, been called upon by pilots 
possessing an “ ¢ ‘ 


ing—the Shell Carnet, 





ie *’ of air tour- 





newly equippe l 














A gas-fired 
refractory 
roller hearth 
furnace for 
general heat 
treatment of 
forgings, by 
the Incan- 
descent Heat 
Co. (38.) 


LTD., Mo isehold 


Since the con 


March this vear its 
sheet-metal shop has 
producing built-up con ponents 


nd 1 
undertakes ill 


and it operates 
oxidisation plant in East 
tislying 
the pro 


the Air Minis 


irers, and the 
shop has recently 
iddition of a nun 
t 
recently estab 


he latest ty pe 


original drawings 
numbers for those 


ire overtaxed 
h n 
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LTD., Bradford.—Vacrit cast ir 
ry well known in the automobile ind 
try and is extensively used for cylin 
liners and so on. Hepworth and Gran 
have now turned to the aircraft industry 
after a long period of metallurgical rese 


29 HEPWORTH AND GRANDA 
ha I 


have produced “ Aero Vacrit cast ir 
for piston rings which have to work 
severe conditions as in aero engines I 


tended trials in various types of aero engir 
over the past two vears have fully justif 
the claims made 
\ero Vacrit”’ is not heat-treated, t 
rings being supplied in the as-cast conditi« 
rhe Vickers hardness is 250/275, but t 
structure of the material is controlled 
vive a perfect oil-retaining bearing surface 
Pistons are being supplied in all alumin 
allovs, both sand-cast and forged 


30 BELL’S ASBESTOS AND ENGI 
NEERING SUPPLIES, LTD., Best 
bell Works, Slough, Bucks.—Suits of ashe 
tos for™use both by pilots and by aerodrom: 
ground staff in emergencies are annually re 
ceiving greater attention The heavy suit 
designed for aerodrome work, clad in wl 

i man can withstand temperatures up t 
s F., and walk in and out « 
the fiercest blaze without harm, have be« 
taken up by many British aerodrom«s 
authorities. When machines catch fire or 
the ground and are ordinarily unappre 


1,700 degree 


ible, rescue nd salvage workers can cart 
out their work in safety by means of the 
isbestos fire suit \ lighter form of tl 
clothing, in general appearance resemblit 





1 suit of overalls, Ise ivailable f 
pilots 

[hese suits, and other asbestos articles 
including shields for use in approa 
fires, drop curtains whi In passages 
corridors will check the progress of fl 
and movable screens to isolate the scene 
the blaze re anutactured Bel 


Asbestos and Engineering Supplies, Ltd., 





ire the asbestos gloves now compulsory 
Service ‘aerodrome equipment 
31 B.E.N PATENTS LTD Gor 
Pa Road, Park Royal, London, N.W.1 
Products s firr pplicabl to t 
British air 1 try race | t 
1 pray } eq € 
ong wil tl tabl Pneu-Spr 
hine ver 1 lar It s 
lic with electr tor I et 
lrive nd is part rl suitable for 
raft loping 0) t 
hine re t P Pneu-Mat 
< Tay Ru 
Phere ray g ¢ ~ 
for handling dopes an nthe t ne 
vell Ss paint lacquer es, et 
with SI 1 of I 
p | know s the RJ ? 
rour or far r be ol ed 





Robertson oil cooler for the Napier 
Rapier engines of the Mayo-Composite 
aircraft. (85. 
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BAKELITE LIMITED, 68, Victoria 
)Z Street, London, 5 W.1.—On the new 
ort Empire flying boats “‘ Trefoil Bake- 
te laminate sheet material has been used 


tt craft for electrical insulation 
] . ] 
\nother development of out . 7 J ~ 
terest is the use by Dr dle “Gn. a ae 
of Bakelite materials for the blades ° . ~~ 





I é pitch airscrew which was ae a ~~, ~ #4 > 
t t the opening of the Aerial Sa aa. Pn, -- 


Peseart Lt iboratories at Cambridge : — we. Ca Ve 











Bakelite laminated sheet is also Om ee 
r instrument panels, ind wie. “= 
yg from this material are used -—-s—~ 
oo numerous to detail 


ruil LOCKHEED HYDRAULIK 


sy, 

he BRAKE CO., Leamington Spa, War = 

ao 1 , } a 

vickshire e recently made large exten = 
ns t eir factories, which are equipped we 
ons to I ‘ 1 i pped a] 


, 


—_ 
7” 
— 


th the verv latest machine tool plant for 
ng extremely high-quality hydraulic 
ly operated aeroplane components 
n } n with the Fairey Aviation 
o., Sir W. G. Armstrong Whitworth, Ltd., 
nd other manufacturers, these have been 
ndardised on aircraft ordered by the Air 
iinistrv under their expansion programme, 
hilst numerous other firms are incorporat 


iw them in their prototype machines 


" 
Le 








\ typ Lockheed installation, as ap 
lied, for instance, to a famous bomber, con 
sts < complete hvdraulic operation of re 
tractable ndercarriage, wing flaps, and 
ywinb hoists, hvdraulic actuation being ob 
1ined through an engine-driven fluid pump 


r, alternatively, through a hand pump for 


ergen rposes. The various compon A Lamella hangar roof by Horseley Bridge and Thos. Piggott, Ltd. (40 





nts are selected through a centralised cor 
rol 
to control movement of flaps, undercarriaz furnace toge 1€s 
? \MAL, LTD., Perry Barr, Birming nd tail wheel quenct sg 
) har \mal fuel pumps are 1 . . Other products to be shown include wheel Irving plant ting t 
¢ » unite where on nd flap indicator operated by Simmon ! r, 
I I | 4 , 
nd the other , Ss j Corsey control cables Red and green lght 
icate the locked ip ind locke 
, ] ' , . 
: Rc : ng lever, whi own positions of the undercarriage ’ 39 HUNTERS OF CHESTER IAMES 
} eel buzz s interconnected wit! , > 
t rime the engine m , ns . \ buzzer nterconn 7. J HUNTER LTD Chester eTo 
{ ait t p ratir , t ottle control rome onetins = én , 
Dowty internally sprung wheels w ( . , Hunter vhich 
\ \ specialit s the fl tra} One exhibit is mounted i 
cane ‘ : ‘ u nad second s hown . { 
but t) tl ‘ Various s et nit u P . ia 
r , © } l-wheel shock r ; a 
t ring but return to ¢ ; 
1 ‘ ke i osition im tf ! I 2 * 
+} , | rin - 
ller ‘ nts Te ~t ! T , ‘ 4 
men ene 2/77 \ERONAUTICAI \ND = PANEI AQ) HORSELE\ BRI D¢ IND 
darv non-fl ‘ trols 
= a J/ PLYWOOD CO LTD s THOMAS PIGGOTI Lib lip 
Ss st ocking wit! cr > 
Ix R , Londo | ( te Statfs | fi | I 
to take 1p vear 1 
. { ‘ r 
Yt s this ‘ 
r ot th tical lew BS] S ] ) 
t-De » fuel f 
\ t €I s 
P 
t ire 
= Can Various es of é ‘ ‘ 
35 QO LIMITED St. Jame for gluing the plies together ' for ' | watrurt ls enpentinite 
ak s London, S.W.1 This cor ' , : ‘ +4 ste Gc mace . she, ‘ ; ‘ tion 
cl } . ‘ | 1e 
( M r t row th 
its reraft spar ‘ | 
t terials erodt o I t . ‘ I 
t t< ‘ " 
i s the gent { tl { 1 { t I ' t 
l r the lror lig f 45 degrees ] ‘ 1 n 
I tur ( ( r + 


l Int ia A.B. | rer H 
Canadian r 
36 IRCRAFT COMPONENTS, LTD effect be cor t r ; 
0 Court, Chelter rl} fir ‘ t ther w . . 
; pep | { \ vi 
I I erated b ‘ cS 
| 4 aa for 

strate rdly 1 990 THE INCANDESCENT HEAT CO rfac > 

rriage, retracting — tail 38 LTD., Cornwall Road, Smet ter being bear of light sectior : 

lraul 1] operated fl Bir ’ re list mn ¢} ent sizes for ting eng ‘ om 

re eT fr of r x t q 


single lever nace nd equipment The range covers ‘ e enterit or \ 
any is use ras, oil, electric, producer gas and coal-fired Race has used Hoff nn bearings, and they 








Marconi transmitter, 








4? HIGH DUTY \LLOYS LI) 
4¢ Slough, Bucks re manufacturers of 
the Hi ! 1 KR | rt 
] ct in ¢ I t or t i 
are numerous, but outstar ‘ ndet 
heads, cevlinder bloct piston cranl 
reduction gear cases, impeller ne 
ing-rods Pypical the 
stamping in R.R.56 for t Bristol | 
enxine 

I lk I tings t i 
or extru ection nt onstruction 
the majority of the new types of milit 
aircraft The Empire flving boat t 
considerable quantity of R.R.56 in the fort 
of extrusions * Hiduminiun lloys have 
ilways been onnected with metal ait 
screws, and recent cevelopments have 

l exception, the blade stamping 


proved no 
s 


ipplied for the controllabie-pitel ur 


D.H 


SCTEW emblies being produced in R.R.56 
The associated company Magnesium Cast 
ings and Products, Ltd manufacture the 
Magnuminium series of magnesium-base 
alloys in all cast and wrought forms to the 
respective Aur Ministry pecification 


43 PHOS. P. HEADLAND, LTD., Pear 
a oo man strect, Westminster 
Road, London, S.E.1, are Air 
proved stockists for aircraft 
\.G.S. parts, and comprehensive 
held ready for immediate 
also British Empire agents 
self-locking cowling fastener 
and permanent 
increasingly used 
\mong the 


in machine 


Bridge 
Ministry ap 
steels and 
stock ire 
They are 
the DZUS 
rigid, 
being 


release 





is ia 


simple fastener nd is 


ir other work, the se enecial 
shop, 


fitting shop and aer 
ipment, including trans 


drome tools and equ 

mission gearing, etc., and are sole London 

stockists for the English Steel Corporation's 

tool teels, et 

44 HAWKES AND SNOW LTD., 
Shirley, Birminghat Il he Eclair”’ 

balancing door has extensive appl tion te 

aircratt hangars, and the makers are busy 

with important orders Roughly spe g 

this type of door pivots about horizontal 


il device ensures tl 
the lintel when ful 


and a speci 


up flush with 


centres, 
it goes 
opened 
Hawkes and Snow have recently cor 
pleted such a door 150 {t. wide and 40 it 
high, in one piece, and so perfectly balanced 


receiver and D 


FLIGHT. 


t it n be ! erated 
: sith ht ' weight ef tl 
or itself i thé order of 60 tons, and th 
elgnt oft oor hitting » tl 
n ‘ rst t re Ss me 
Ss t' é or jal t time 
t tir motion wl pe rt le 
I r fitt n indepence nit 
vn wind pres nd | ses 
t ng no stres { 
‘ , ‘ ¢ - v] 
On I 
- 
45 LACY-HULBERT AND CO., LTD 
~ Boreas Work Le neton. Cr 
Surres One f the specialities of t} fir 
n tor tically controlled r river 
I mpressor plant for centr ce 
ressed r suppl for aerodrome reraf 
factories, ete 
Similar plant re pplic for ¢ per 
tion of pneumatic tools, sprayin tvre 
iflation, and many other uses These re 
‘ n ( rvil irom it. t 
01 ft. of free r per minute 
\part fre these stationary S the 
ers supply portable compre r plants 
woth electric nd petrol-driven, for use 
the reraft industry 


aerodrome 
surfaced 
70 


An 
apron 
with Colas. 


; Indic es lo the 
: equipment des- 
cribed in this 
section, and to 
the names of 
firms, will be 
found on page 
535. 
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JOHN HALL AND SONS 
AND LONDON), LTI 
Bristol, 1, are fu 
Air Ministry as 
lopes, cellulose 


46 


mead, 
by the 
of aircraft 


thetic enamels, oil paints, 
mels ind varnishes, et 
specialists in the manufacture 
materials tor se on alloy sur 
larly magnesium and chromate 
incidentally re responsible 
lent and durable finishes on 
Zines 

They offer a clear priming 


has exceptional adhesion on tl 
cult surfaces, and an air-dr 
primer for use on floats an 
special quick air-drying (1} he 
lacquer, also, is used extensivel 
craft industry 
John Hall and 


consideration to 


} 
sons lve 


the 
for aircraft 


recommend  defit 


problet 
" super 

position to 
They market their 
rictary names of Diamon 
loid,”’ ** Vestola, ind Brol 


47 


Works, 


finishes 


products 
? 


LLOY Ds \ND Co) 
WORTH LTD., 
Letchworth, Hert 
verodrot 
the Aw 
aires \viation ¢ » De H 


lines are secl by 


Co., the municipal airports at 
Southampton and _ Bristol, 
inds Flyi Sel Sy we \ 
‘thers 
Lhes ‘ r 
trey ‘ } , 
wl } the t 
tre ‘ ! vit] the 
I l Che uni 
nt 
For rs Lie 1 ¢ 
nt t 1 the Air Minist 
; ’ sult f 
ned 
48 rHE LEWIS SPRING ¢ 
Resilient Works, Reddit 
iV year I lised in the 
f fine | springs, spring pr 
I ork f reraft Se \ 
T ts ‘ to ¢ tome 
tron nd I I the lo not 
logue 
The n ber among their ¢ 
f the leacling reratt 1 
ourse, from tl \ir Ministr iH 


the re le t give spe lise 
ire at all times pleased to offer 
en ind knowledge in the de 
springs t erfor ny given 
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WOOD PRODUCTS, 


LAMINATED 
D., Bry 7 cing 4 
rad. LTD., 109, Kingsway, London, 
‘PProved ,—This firm states that it is supplying 





i ““ Saro’”’ plywood (manufac 
Ltd.) to most of 


raft concerns in this countrv, 


lers-Roe, 


orting a certain amount ot 
* thicknesses. 

Partin. the wood is manufactured with a Bakelit 
loys, an z vent which is fused on in hot 
the excel. nsiderable pressure. It is manu 
Bristol ep. hicknesses from 0.5 mm. wu 


cquer that 


ply, and o.8 mm 
¢ supplied in 


upwards five 


all re 





sonable 





Most diff. 


hromatelll~ |; js ¥f course, used for webs of spars an 
S. Their 3. and © for covering wings ne 
S) Syntheti oe ge 
the Air. 
nN carefal x) KURT ERLACH, LTD., 2, Melior 
t obt ining # ¥ Street, London, S.E.1.—The ‘Vol 
re in r 1A praying outfit is of particular 
Proceseee Me ipterest to the aircraft industry Weighing 
er the pre r 30 lb. complete, and no bulkier than 
Proce allon can, it Operates a full-sized pistol 
The totally enclosed } h.p. compressor motor 
vound for A.C. or D.C. current and can 
, 4 sed on a lighting circuit. 
‘ETCH In common with all the maker's \ir 


nnsylvani 


Stry, the 
\ircraft 
ith 


t Brook. 


ter le 
¢ <t 
ttache 
1 thus 
‘ ow 
erence 





e fe 
fa 
TK 
1 the 

t 
eC 
t cata 

rs in 


a 
lists 


ork heir 





| type equipment, fog and fumes are 
xed to a minimum, so that the operator 
rks in more hygienic conditions and a con 
siderable saving in paint is accomplished. 
Vater condensation is entirely absent, which 
jn tropical and sub-tropical climates is morte 
n half the battle in spray painting 
stated that a great many manutac 
1 air forces, flying clubs and 
vate owners employ ‘* Volspray equip- 
nt for both production and/or main 








m 


e THE KORECT DEPTH GAUGI 
51 CO., LTD., Parliament Mansions, Vic- 
tona Street London, S.W.1, specialises in 
instruments of the metallic membrane type 
S s air-speed indicators, pressure gauges 
transmitter gauges, and have very 

r t t on the market a continuous 
th gauge known as Nutsford 


the 


ed with them is vit 
Co., Ltd., who 


Engineering 











spe s 1 fuel pumps of the fabric d 
ragm type Their specialised products 
Ir f ouble diaphragm pump giving 
eT) to 150 galls./hr., a single-d 
8 [ p giving a delivery up to 50 
galls nd an emergency hand-operated 
hragm pump giving up to 30 galls./hr 
€ lso specialise in a petrol reducer 
whicl llows the fuel pump working 
nction with it to give a pressure of 
6 7 lb./sq. in. on one side of the valve and 
ol 2 ». /sq. in. on the carburetter si 




















= - 


De Vilbiss Type M.B.C. spray gun, by 
the Lacy-Hulbert Co. (45) 


I 
don, W. 


FLIGHT. 


A portable high- 

pressure greasing 

unit by Tecale- 
mit. (74) 


KAYSER, ELLISON 
AND CO, LTD 

Works, Sheffield 
manufacturers of all 
types of special alloy steels 


22 


1, are 


used in aeroplane motors 
Perhaps the best known 
of their special steels is 
N..E.965 heat - resisting 
steel lor valves, 
probably more widely used for aero-engine 
valves than any other It is standardised by 


Bristol 
Cirrus-Hermes 


firms as Armstrong Siddeley, 
land, Rolls Rovee 


nd British Salmson 


53 KALOROIL BURNERS, LTD., Ham 
~ mond Works, Vic toria Road, London 
N.W.10.—The use of waste oil for firing 
boilers, whilst a new departure in oil burn 
ing, is, it is claimed, perfectly simple and 
satisfactory. The Kaloroil heavy oil burnet 
operates on oil up to 200 In. viscosity ind 
of the fully automatic pressure jet type 

Ihe Kaloroil portable burner is used for 


large number of different purposes and can 
be used for night flares at aerodromes. It 
can be made with up to four burners on one 


machine, so that the flares can be arranged 
in any suitable form, such as single lim 

double lines, arrows, and so on [he flares 
can be up to raft. in length. Kaloroil grass 
drying machines, it is stated, are being 
installed at aerodromes for drying grass after 


cutting, this making it saleable as cattle foo 


54 JOHNSON, MATTHEY AND CO.,, 
a LIMITED, 73/82, Hatton Garden, 
London, E.C.1.—New uses are constantly 
being found for this firm's silver solders in 
1 number of jobs where resistance to corre 
sion and vibration are of primary import 
ince Particularly outstanding is the poy 
larity of the alloy known as “ Sil-f 
which is now widely used in this countr 
ind overseas for making joints on copper 
brass and bronze Its chief advantages are 
quick and thorough penetration, the s I] 
mount of flux required, and the ra 

nd ease with which it may be employe 

On account of their resistance t« he 
nd corrosion, silver solders are being ¢ 
ploved increasingly for such purposes 
ternal and external copper pipe connectior 
on fuel and oil lines, in push-rod busl 
flanges, and connections of control wires a1 
ce les 


55 rHE 

@) GREAT 
Letchworth, Herts 
chutes 


IRVING AIR ¢ 
BRITAIN, 


The wide 


HUTT 
LIMITED 
range ol pat 


makes it possible for this life-s ry 
device to be used on any type of 
The chair-type parachute, in 
pack can be placed under the seat or be I 


required, is 


whicl the 


pac k, as 


incorporated in 


the upholstery so that nothing is showing 
except the two shoulder straps into whi 
the shoulders are placed in emergency 
Alternatively, this type can be used witl 
the quick-release harness in a seat which 
has no upholstery 

Still another type which has wide use 
is the qui k-release, quick-connector par 
chute Here the pack can be carried in 
convenient place in the aircraft and 
stantly clipped on to the ir lual’s hat 
ness when required in emergency 

Irving parachutes re exter 
by air forces at home and abroad 


NORTHERN ALUMINIUM CO 
-TD., Bush House, Aldwy« Lon 
Outstanding among this 

insolar aS amcrait Work 1s 


56 


pany’s alloys 








oncerned are Alclad NA. 17ST to specitica 
tion L.38 and Alclad NA. 24ST to sp 
cation DTD. 275 

These alloys combine maximum corrosion 
resistance with high strength, due to the 
fact that they have a high purity lu- 
minium coating over the high strength alloy 


underneath nd the ire | 





, a \ eing very wick 
used by ircrait firms at the present time, 
particularly for marine rerait, boat nd 
seaplane construction 

[here is also extrusion alloy NA 2S] 
specification DTD. 252 rhis specificat 
calls for the following physical characte 
tis 
Ultimate tensile stres 28 tons /sq. in 
0.T per cent. prool stress 2 tons / Sq. im, 
Elongation on 2 ir Not less than 

8 per cent 

\gain, there is alk NA. 15ST, whic 
contorms to specification DTD ) nd has 
the following minimum properti 
Ultimate tensile stresss tor j. in 
0.1 per cent. prool stres I te “j. in 
Minimum elongation on 

> in 10 per 

In addition, of course, the cor n\ 
facture sheet ll to specification 4.L. 3, 
nd DTD » On the castings s the 
have eveloped spe 1 alloys for craft 
work namel NA 225 to ecification 
DTD. 298 and 3 nd NA. 350 to specif 
cation DTD. 300 These re in lition 
to the older known alle to specifications 
j 1! I i, | I 5, et 
&°7 NORTHERN AIRCRAFT PRO 
J/ DUCTS, Jordan Street, Knott Mill 
\l ester, 15 I} firt ecialise i the 
constr tion of tank fairing cowlin | 
ontainers of all types made tre l i 
nel it lloys Recently, considerable w 

s been done 1 Elektron and t re ! 
tl middle of several tracts lor the Avro 
\nson which nec itat the ise of tl 
material \mor Elektron tems ‘ 
entioned pilots’ seats The fir it 
wh sell-contain Isl pliant 1s 
theretore in a posit it I nul tur 
lete ter vithe t ha go tk en f 
he factor Fairin rings for rf en 
nes Te ther t nce t I ‘ mt 
tract, these bein mw OAL trong S 
liger engine while the fir | 
equ ed for tl t t ol exi t 
pipes 

NOBEFI CHEMICAT FINISHES 


38 | 


rb \ssoc c wit] Imy l 





Cl ical | trie Lt Noble ii S 

Buckingha Gat London SW re 
luce reratt fu ‘ lud ¢ 
( we sche quers F j 
Dulux synthet r-drvit ‘ 

enamel The r Ise ‘ ‘ 

tie on the pre-treatment of t 

t t ' I t 

{ ' of f ; t r- 
\ the I ‘ 

quire re A.C.P l for ti 

treatine t t ne 
mas l i L.C.P Grane 
ne 1 for the pre-treatment of om- 

ponents of the t I tel we for 


cadmium-plited surfaces in mass-production 





work TI Bom Deoxidine 


reparing and cleaning iron and steel sur 


process for 
faces prior to painting is extensively use 

The A.C.P. ‘ Cromodine process for iron 
ind steel retards rust cree] 
neutralising the active rusting agents 
such metal surfaces be laid bare through 

fracture of the paint film, while the A.C.P 
Electro ‘‘ Granodine 30 
cently been introduced for iron and steel 


surlaces 





process has re 


‘ 


tt nt 
reatme 


59 Hk NATIONAL FIRE PROTE( 
J PION CO., LTD., Richmond, Sur 
rey, who are the designers and manufac- 
turers of the ‘ Essex appliances, hav 


produced, after five years of experiment, at 
entirely new device, having a capacity of 
half a gallon with a total weight of 11 Ib 
Capable of not only extinguishing fire in 
flight, venting combustion spre 
ing to burst tanks from the engine compart- 
ment, it is operated entirely automatically 

\ctual tests carried out at the R.A.E 
have shown that the claim to extinguish a 
fire in the engine, arising from a_ broken 
petrol pipe delivering three gallons per 
minute, has been proved. In the words of 
a high R.A.F. officer, “' Any device capable 
of reducing the fire risk by only 10 per cent 


but of pre 


is worth adopting It is clear from exam 
ination of this new device that a 10 per 
cent. reduction will be greatly exceeded 
World sales arrangements for the new 
No. 4 “ Essex itomatic aircraft device 


are in the hands of Smiths Aircraft Instru- 
ments of Cricklewood, London, N.W.2, wh« 
incidentally re at the Paris Show 


60 rRIPLEX SAFETY GLASS CO 
) LTD., 1, Albemarle Street, Piccadill 

London, W.1 The new transparent resin 
known as Perspex, and pr 

duced by Mouldrite, Lt (a subsidiary co 
pany of L.C.I.) is shaped, serviced and dis 
tributed in the [ by the 
rriplex Company is been approved by 
the Air Ministry for use on all types of 


Kingdom 





British aircraft and is now being widely 
adopted Coniin i im mea 


Indices te the equipment described in this 
section and to the names of firms will be 
found on page 535. 
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The workshop 
hangar at Heston 
during its con- 
struction for Air- 
work Ltd.; the 
builders were 
Boulton and Paul 
(88). 


Perspex is very 
light in weight and 
can be shaped and 
machined acc u- 


rately It is not 
idversely affec ted, 
it is claimed, 
either by varying 
atmospheric con 


ditions or by ex 
posure to morsture 


or sea-water It 
retains its good 
mechanical pro 


perties both at 
sub-zero tempera 
tures and in 
ageing 

Criplex goggles and windscreens are als« 
rable demand By a new process 
icture the discoloration risk has 





61 DAVID MOSELEY AND SONS,’ 
Ji LTD., Chapel Field Works, Ardwick. 


t 
\lanchester rhis company’s principal pro- 
luct for use in the aircraft industry is 
Float-on-Air ’’ pneumatic seating rhis 
pe of seating is designed on a tubular prin 
ciple which very effectively eliminates roll- 
ing nd enables complete support to be 
given with a seat depth of 2} in. to 3 in. This 
Float-on-Air ipholstery, it is stated 
mpletely absorbes all engine vibration and 
reatly reduces fatigue and, in addition, pro- 
ides a very light type of seating 
It has been used by Mr C. W. A 
Mr. and Mrs. J. A. Mollison, and Miss Jean 
Batten in making record flights 
David Moseley and Sons also manufacture 
rubber blocks, rubber strip, engine-mounting 
bl sparking-plug various 


locks, 
types of petrol and oil-resisting tubing 


Scott, 


covers, and 


62 METROPOLITAN-VICKERS ELE 
J4 TRICAL CO., LTD., Trafford Park, 
Manchester, include many products of in 
terest to manufacturers and operators of 
iircraft Among the most important are 
electric motors, generators and control gear; 
lectric welding equipment; fans suitable for 
perating wind tunnels; lamps 
for aircraft interiors and landing lights, and 
for factory and office hghting; electric dis 
harge lamps for lighting large areas; and 
lectrical measuring instruments of many 
kinds for use in aircraft and on industrial 
switchboards 


* Cosmos 








The various kinds of electric welding 
quipment available include that for the 
tance (spot and seam) and atomic hydro 


en processes 

Another Metrovick product, tvpe M-V\ 
( (patent) aluminium alloy, is already 
widely used by aircraft constructors It is a 
high-grade aluminium silicon alloy of excep- 
tional purity, lighter than aluminium, and 
in strength and ductility exceeding the 
requirements of Admiralty, Air Ministry, and 
B.S.1. Specifications The alloy is supplied 
in the form of rolled sheet, drawn rods and 
tubes, forgings, stampings and castings. It 
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is easy to machine, takes and keeps a 
polish, and is easily welded 
MAY 


63 AND BAKER, LTD., Dagep. 
J ham, London.—Rhodoid _ transparent 
sheets are supplied to the aircraft 
in thicknesses from 1 mm. to 61 
manufacture of windows and 





Rhodoid may be formed or led for 
curved windscreens, gun turret windows 
coupé tops, lamp fronts, etc lransparent 
sheets are also supplied in t ner sub 
stances for inspection panels, draining eye 
lets, and instrument and chart vers 
Black, white, and opaque colours are used 
for instruction plates and labe ind black 
Rhodoid is also used extensively for 


moulded fairings Translucent Rhodoid in 
1 variety of colours and finishes is supplied 
for illuminating panels and lampshades. It 
is also being used for decorative panelling 
Rhodoid is non-inflammable, conforming 
with the British Standards Specification 
I .56 rhe transparent sheets are of excel- 
lent clarity, and no discoloration is dis. 
cernible even after prolonged ex posure 


> 
> 


64 MASSON, SEELEY AND CO., LTD 
14, Howick Place, London, S.W.1.— 
The “ Masseeley *’ radial grinding 
ment, which fits all tool and cutter 
makes possible the modification of existing 
milling cutters to the desired | 

ing radii, internal or external. In this w 








cutters which might otherwise be ng ur 
productive in the stores can be tilise the 
cost of modification reduced t fraction 
of that of a new cutter, and del 

facture avoided, whilst at the same time 
ensuring that the modified cutter has the 


exact radius required 





C the Masseele tt ent is 
bolted to the table of the grit g 
the milling cutter mounted on its arbor be 


1 the ed 








WIRELESS TELE 
LTD., of Electra House 
London, W.( 


65 MARCONI'S 
YI GRAPH CO., 


Victoria Embankment 





been actively engaged in aircraft wireless re 
search and in the design and manufacture of 
wireless equipment for aircraft since the 


earliest days; and its aircraft and aerodrome 
wireless installations are in t 


parts ot the world 

Marconi apparatus is used almost ext 
sively on the Empire air routes, the aero 
lromes of which are also being « pped 


with Marconi-Adcock anti-night-effect rec: 
tion finding receivers and aerials 

Wireless research and development 
lertaken at a special Marconi Aircraft Wire 
less Establishment, where the wireless equi} 
ment for the Empire flying boats |} eel 
lesigned and manufactur 





his ta 








lishment has also been responsible for the 
production of the Marconi ignition screening 
harness 
Marconi apparatus is vailable f 
types of aircraft, for telegraph and te 
communication, tor use on mediu! short 
and ultra-short waves, and for D/I rk 
Ihe M ni 2 ~ 
lost cK 
craft flying he 
one sed 
Mediur ‘ 





und landi 
Marconi Company 


ivantages 
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BIRMETALS 


Road, 


LTD., 
Smethwick, Birmingha a 
Birmid Industries, 


Dartmouth 


subsidiary company of 
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Ttd., have recently purchased a very large 
estate at Woodgate, near Quinton, and 
building erations have commenced on 
new rolling lls [The works will be 
equipped wit the latest design of rolling 
il plant ‘trusion presses, electric tut 


naces, clect! i and mechanical plant, et 
for the pt tion of high-tensile alumi 

ad nes lloy sheets, and also extr 
nd 





un 1 sections in the same alloys 





Py THI MALLOCK ARMSTRONG 

6 EAR DEFENDER CO., 39, Vi 

Li " Vir Ihe Mallock-Ar 

I nder has been employed su 
ny long flights and is ust 
the industry, particularly in 


s.\ 





engine test ops, where its unique feature 

that of p¢ tting the passage of ordinar 
sounds wit scarcely diminished volum« 
wh le protecting the wearer from injury due 
to excessl\vt noise iS gre itly appreci tec! 
Temporat eafness after long flights, or 


after prolonged exposure to any loud noise 
jis, it 1s Stated, completely eliminated 


MAGNESIUM ELEKTRON, LTD 
68 Clifton Junction Works, Manchester, 
an associated company of I \. Hughes 
and Co., Ltd., the introducers of Elektron 
have laid down a plant near Manchester 
where Elektron will be produced in sufficient 
quantities to meet all present and tuture ce 


mands. Production will commence withit 
a few weeks 

So widely is Elektron used in the ai 
crait in stry that practi illyv ever\ 
machine in the air to-day incorporates some 
vital part made otf these illoys The most 
outstanding pplications of Elektron in the 


manulacture ol ero engines ire lor crank 
r cases, carburetter bodches 























t ss, t 
ductior $ ind for many components 
the oil-circulating ignition and petrol 
supply systems. In airframe construction it 
s for landing wheels, chain guards, 
xle blocks, control wheels, cowling sheet 
‘ stion. et 
69 JAMES C. NICKLIN, LTD Cross 
) Street, Smethwick, specialise in air 
craft ste nd duralumin in sheets, bars 
ind tube nd in all metals for the rceratt 
n stry 
The metal used in the construction of t 
Pe Gulls which figured so inent 
in ent flights by Mr. ¢ \. Scott 
t esburg and Miss Jean Batten t 
N land, was supplied by this fir 
from stock. Large stocks are always 
tained and immediate deliveries g 
70) COLAS PRODUCTS, LTD., Normar 
/ House 105-109, Strat Londor 
W Maintenance of aerodrome runw 
becomes relatively le tter whe 
plast surfaces are adopted Bituminous 
sion provides the means of constructit 
such areas easily and economicall 
Br eaking, two methods are avail 
stabilisation of the existing earth sur 
i grouting of superimposed layer 
ort geregate In the first st i 
1 such as “ Terolas is ¢ love 
whil n the second Standard Colas et lsior 
ised Both types of construction 
sur ressed with Standard Col t 4 sq 
\ . ¢ Ihe n nd len ! Viti sult 


71 THOMPSON BROS BILSTON 
I r 





rb ilston, Staffs—For the last 

r or two the special mobile refuelling 
init 1 e by this firm has been seen on the 
tv of the larger aerodromes in thi 
countr \part from two very well-known 
Tue pliers n aircraft manulacturer ul 
air I ort company ind three = flyin 
s eacl have one of thes < é 
if t | sat tter of f t bee! 

f ind mproved within recent 

The capacity has been increased 

fror 50 to 500 gallons and the pumping 
rate fron » to 45 gallons a minute In 


‘ tion to its value in the business of really 


lor 
require 


qd SLEPERI 
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PIR STERLING METALS, LTD., Coven- 


JO tr\ Specialists ir magnesium cast- 


ng ring the past ten year tl com- 
ny I il the pion of Elektron g 
ne castings in tl ri itr I 
pore i t onl it wi 
me i nar entire t rait 
I ict } Ste 2 Met 
: t te t 
t t 


PROUGHTON AND YOUNG, LTD 


76 14 Ki ght I London The 








cannot be over-estimated, and this c peal 
wre ce r yn 1 range of efficient fit 
ting 1 1 for installation at iv angle 
nd for rticular | ome (Apart from 
ore m hanging globes and wall lght 
this comp roduces multiple units which 








h 
or wall surfaces, and the metal work in ill 
cases can, if desired, be cellulosed in six d 
ferent col Ss - 
The ippearance of larger transport 
1achines equipped fof night flying suggests 


Callender cables in the interior of one new development in such fittings, when 
of the Short Empire flying boats 


K 





in 


refuelling, 
ior 
oil 


LI 


th 


towing m 


ichines 
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unit 
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4&« ©6.Estate, Slough, Bucl Plexible 
lines of various sizes are universally fit 
te reralt, since the necessa flexibility 
n airframe puts rigid piping out of 
icture save where his is being use ‘ 
short stances or between points in 
ngidiy in relation to one nother Ss 
flexit the non-metall t n 
imions are ermanently ttached 
special lining is insoluble 1 impe ¢ 
by any normal fluid, so tl eve vitl 
r volatile liquid there n be no «¢ 7 
tion through the walis 

rhis tubing is sold in all m l 1 
nd in sizes from § in. to 8 in. bore. S 
very interesting tests have en rr 
n Superflexit by the R.A.l ae 
worough and the re ts, it is t ! 

ly satistactor 
PFD STREAM-LINI FILTERS LT 
4D Hele-Shaw Works, Ingate Place, L 
on, S.W.S The oil filter ‘ 
firn f simple stati sig r rt 
ol tter, including c« l 
I bricant and re Z t 
8 per cent. of the oil whict t 
for recovery \ full 1 
ters produced with itput | 
5 lons a week or high as 
he Che filters 1 use in t S 
her Canada in Australi 
me ted entirely by u 
G We 
CSEN Re 
t Te 
t the P 
tt I 
at | 
t ' t 
} ; 

e ically operate vit 
pru lever, a iplex 
in ted and robatic f 
mal of oil cleaner tion t 
exhib the « n ol 

itable nipples nipple 
direct and group greasing su 
ul three-way regulators for the latter 


se would need to be both light in weight 


itil yr-q PP. B. DEVIATOR, LTD., 42a, Syden 
tte 77 ham Road, Croydon, Surrey This 
7 firm is j 








probably best known for its three 

ixes automatic pilot. ‘Of simple constr 
ion and | raulically operated the P.B 
rR utoma tic 1 has over 1.000 hours 
fiving in tvpes of machine to its 
te credit Ea iintenance and installation 
e its principal features known 
the it eq i interesting 1 lator 
ver which is isu indicator for blind flying 
te showing ctual movements of mn aircratt 
er oth in tc nd vaw, on the same pointer 
the It is e nically driven either frot the 
I he engine rir . vin ill by flexibl 





. 78 PYRENE COMPANY, LTD., Great 
/ West Road, Brentford, Middlesex 
There re n situa tn in ! ircralt 
, t h « for effi t fire 
! of rious t \ wide range of 
t ‘ ts wer 
D ' et of t a ‘ 
Pre re-t ec ext € i s 
el th | c " t 
+} l 1 ¢ t eT they 
t t t \ir M r 
I Tt t 
t | " r 
I ne tective 
+} rit a 
ler enerat I he 
I n " it test 
t 1 + t { e 
79 JOHN B. PILLIN, LTD., of 
» SI ine Kent, ar ts 
rl . 
for rTP) t ‘ 





: Indices to the equipment described in this 
section, and to the names of firms, will be 
found on page 535 








THE RAGOSINE OIL 

17, Blenheim Terrace, Woodhouse 
Lane, Leeds, 2, supplies Minix aero oils, 
which are approved by the leading engine 
manufacturers and by the Air Ministry 
hey are also suppliers of anti-freezing oil 
and grease, hydraulic brake fluid, penetrat 
ing oil and running-in compound. They are 
able to arrange for supplies to be held 
throughout the world, and are among the 


pioneers of oil manufacture 
81 JAMES H. RANDALL AND SON, 
LTD., Green Street Works, Padding- 
ton, W.2.—When looking up old records this 
firm has found entries as long ago as 1907 
referring to pipes for aeroplanes. Again, in 
1909, there are entries having reference to 
copper bends for aeroplanes, while between 
1910 and 1914 there are numerous entries 
During the last war the firm was almost 
wholly engaged on aircraft work 
Randalls have been engaged in the manu 
facture of almost every component and part 
in sheet metal from tanks to radiators. They 
are on the A.I.D. list and have fulfilled 
numerous sub-contracts for the leading air 


craft builders 
RANSOMES, 


Co.. LID.. 


8? SIMS AND  JEI 
Jae KERTIES, LTD., Orwell Works, Ips 
wich The problem of the upkeep and 
imaintenance of aerodromes, as well as the 
preparation of new ones, is becoming more 
and more important This firm offers a 
range of implements for work such as level 
ling and draining, laying cables, cutting and 
cultivating grass, etc Machines which de 
serve special mention are their gang mowers 
which can be supplied up to 25 ft. in width 
their rotary scrapers for levelling and their 
mole drainers, which can be used not onl) 
for drainage but also for cal 


83 REDWING AIRCRAFT CO., LTD 
~ Croydon Airport, Surrey.—This com 
pany was formed in 1929, and designed and 
built a number of two-seater civil aircraft 
\t the present time it is concentrating on 
the prod iction of jigs and tools for aircraft 
parts and the production of all types of 
metal fittings and components [The work 
are well equipped for the complete prod 
tion of aircraft parts, and a large plant for 
anodic treatment has recently been installe 
8&4 REYNOLDS TUBE CO., LTD., Hay 
J Hall Works, Tyseley, Birmingham 
For many years the name Reynolds has beet 
associated with steel tubes, and 
latterly, with tubes of aluminium and mag 
nesium alloys. These products are probably 
used in every type of airframe constructe 
in this country 

\ recent addition to their activities is the 
manufacture of built-up steel tubular struc 
tures, such as engine nacelles, while 
two years ago the company started the 
manufacture of aluminium alloy tubes and 
extruded sections The last are supplied ir 
a variety of shapes, sizes and thicknesses, 
many previously 1 


le-laying 


seamless 


some 


considered impossible. An 
ussociated company, Reynolds Rolling Mills 
Ltd., for the production of aluminium ar 
magnesium alloy sheet and strip, has re 
cently been formed 
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| 
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ROBERTSON COOLERS, LTD., of 
zt1a, Acton Vale, London, W.3, are 
ying manufacturers with 
oil coolers to suit a variety of 
They have a large range of sizes available 
and can with designers in the 
selection and adaptation of units to deal 
with any requirements. The type of solder- 
less joint used in the coolers has been well 
tested over a number of vears 

Units can be made by this company for 
air, water, ethylene-glycol and oil, and in 
ll cases this solderless type of 

used for the elements 
tion aluminium elements permits a_ high 
cooling efficiency in relation to bulk and 
weight, and these qualities have been very 
useful in developing oil coolers for cabin 
heating systems 


lightweight 


machines 


co-operate 


1 jointing 1s 


he use of small sex 


FLIGHT. 








A pneumatic bench riveter by Broom 
and Wade Ltd. (92. 


) L. A. RUMBOLD AND CO., LTD., 
86 of Kingsgate Place, Kilburn, Lon 


much as 





that is to say most of the 
vil aircraft decorating shing i 
this country Besides silencing and decorat 


ng machines, this firm supplies all manner 
of internal fittings and has recently 
pproved by the A.I.D ind so is able to 


quote ior interior fittings tor Service 
chines 
\t the moment Rumbold ire carrying 
t the interior decoration of the Short 
Empire boat nd their work in making 
chines almost silent for the passengers 
t not be forgotten Iwo or three new 
types of chair are coming along; these will 
be fully reclining and automatically con 
trolled \ parachute conversion in a Cau 
ron will be on show in Paris 


87 LONDON ALUMINIUM CO 
/ Witton, Birmingham, 6 With 


long 
experience of aircraft aluminium work— 
which it was handling as long ago as 1914 
18, this company ts in an excellent position 
to cater for the present increased demands in 
ircrait Components >pinnings for variable 
itch airscrews, petrol tanks, fairings, rings 
ind similar parts are now being produced in 
bulk quantities. Shallow-draft pressings up 
to 6ft. by 4{t., small and intricate spinnings, 
nd large spinnings as much as 6ft. in dia- 
eter ire notabk production features 
Precision pressings, star ind =hand- 
} 


ural alloy 


LTD., 





npings 


1 ] ' } 
work in alu inium ind 


press 








ilso fo yutput for aircraft con 
structor tl Bengough 
pproved CESS I lso of ind 
sheets up it y be treated by 
this et} i 
8&8 BOULTON AND PAUL, LTD., 139 
J Queen Victoria Street, London, E.C.4 
Steelwork lends itself to rapid construction 
in the case of hangar and factory erection, 
and, bearing in mind its other qualities of 
adaptability, durability and mobility, is an 
excellent medium to employ whatever the 
need and urgency of the case. As an example 
may be cited the workshop hangar at Hes- 


ton, which has a floor 
and an unobstructed 
The steelwork of this 
from first to last 


rea of 32,450 sq. ft 
single span of 200ft 
impressive building 
only fourteen 





occupied 


NOVEMBER 12, 1936, 


weeks, the fabrication and erect 
considerably less time than this 
he hangar was built for A 
by Boulton & Paul, Ltd., who 
in steelwork construction. T} firm also 
constructed the seaplane erecti shop { 
Saunders-Roe, Ltd., at East ( 
notable landmark, and the 55 
hangar specially designed to fol the 
at Brooklands 


ta King 


rk Ltd , 


Specialists 





8&9 BOSTON BLACKING CO 
Ulverscroft Works, Leicester.- 
the various ‘“ Bostik aircr 
special mention may be made of No 292 
universal cement for glazing 1 No. a, 
white cement for shell plate sealing of float 
hulls, and fuselage. 

The former prevents rain fron 
round the edges of the glass in « \ 
uircraft, even in the worst storm, whik the 
latter is almost indispensable « metal 


LTD, 
—Among 


cements 


leaking 


bin tyne 


air- 
craft, as not only does it make tennant 
joint, but also definitely has a much 
stronger grip on all types of met ised in 
aircraft construction and there i oO danger 


of flaking 

No. 103 Bostik is used where there 
possibility of petrol or grease con 
tact with the joint, and for worl 
the fixing of rubber, leather cl 
etc., to metal, two grades of Bost 
No. 325 and No. 2926 








It has been definitely establi it is 
stated, that Bostik adhesives | I letr 
mental effect on duralumin nd « r 


etals 
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BONNELLA AND SON, LTp 
I t 








D. H 
46-48, Os rgh Street, | t Road 
London, N.W.1, are manufacturer 
engine component parts and aircr 
ent n their 1 ire eq pe ¢ 
ost modern plant id machir Their 
bakelite m« ling plant has been er 
bly extends t pe with the iT 
this ss ol wor iow SO exter ed 
in the aircraft indu , the 1 ing 
le on the premises 
D. H. Bonnella and Son have been on the 


list of firms approved by the Air Ministry 


since 192¢ nd re ithorised to release 

their products as t iterial, d ions 

efficienc nd functioning test All 
terial is purchased from approve rms 











QO] CALLENDER’'S CABLE AND CON 
STRUCTION CO., LTD., Hamilton 
House Victon Embankment, London 
E.C.4, have for many vears supplied ling 
aircraft vanufacturers with electric bles 
ind flexibles for aircraft and aero-engine use 
made in accordance with Air M try 
Specification D.T.D.172B., B.S. Specifica 
tion 4E. 3 and also other Air Ministry pro 
visional Specifications In addition, they 
supply exclusively to Imperial Air s, 
Ltd., a special type of electric cable that has 
been produced for that concern 

In the Empire flying boats the electric 
installation is most comprehensive and each 
boat ing equipped with well « ne 
mile of Callender aircraft cable 

Callender’s supply, in addition t the 
normal types, aircraft cables witl cial 
cellulose finish and racio-screened finist 
Q? BROOM AND WADI LTD 

4x Wycombe, well-known kers 
compressors and pne iatic tools, have | 
given particular ttention t ircrait ls 
try requirements and have intr ed 
several new types of riveter, drill, grinder 
et 

One of these is a bench-mounted riveting 
machine intended for forming small rivet 
heads by compressive ction It is avail- 
ble in two sizes; the larger has a capacity 


for closing steel and duralumin rivets of fin 


and 5/32in. diameter respectively, and can 
also be employed as a power punch for work 
requiring a pressure up to 2} tons. The 


frame which forms the support and gap for 
the work gives depths of trom gin. to 4oin 
Another new tool is the long-stroke rivetet 
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ke r 
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n taking 





tk Ltd, 
€Cialists 
rm also 
shop for 
wes, a 
Dy Soft. 


he track 


LTD., 
-~Among 
ements, 
No. 292 
No. 321 
it floats, 


leaking 
in type 
hile the 
tal air. 
terproof 

much 
used in 
danger 


is any 
In con- 
volving 
fabric 


re used, 


nsider- 
1 for 
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SEC 
used 


being 


on the 
linistry 


ease 





nsions, 
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16lin. long 


speed of 200 


which weig! 6jlb. and is 


Operating wit! a maxinum 
pera 

te it can close steel rivets u 
eter or duralumin rivets up 


blows per mul 
to 3, Toin 


to 5/16in. al meter 

"Of other umatic tools for the aircraft 
industry, rt from chipping hammers, 
yoke rivetet ulti-vane drills and grinders, 
available 1n rious sizes, of particular in 


w PB120 type hammer. It ts 
riveting, chiseling and 
similar work w! very confined 
There is also a new SX1 type rotor drill 
which, having a drilling capacity of 3) 16In 


terest is the 
well suited tor light 
vhere spaces are 


and an average free speed of 2,700 r.p.t 
weighs only 13lb. and is 9}in. long 


For the « i a 
frm manufacture 


air compress 


eration of pneumatic 
single-stage and two-stag 





A Chance flush-mounted 
runway marker. (99 


93 THE BRITISH PISTON RING CO., 
LTD Holbrook Lane, Coventry.— 


tact which this company has had 





with important aero engine manufacturers 
enables them to keep in touch with all the 
latest developments and requirements. Cor 

ponent nufactured by this company 
cover piston rings and scraper rings, 
made to the Specification 4K6 and also in 
the followi Brico special materials 


Menu (the latest >pectiication 
D.T.D.277, having an increased E.N. value 
per nent set and an increased t 











ngtl nd Brimol (stainless An 

nitic cast n possessing anti-corrosive 
perties 

es centril ~ ll { n 
spec lor t \ 3 
cast-in hes 1) gland T 
head ring bearing retainer rings ne 
similar rings for various purpose I in 
harde 1 tempered high speed steel 


company, British Aero Co 
} 


been formed express 


nulacture of components tor eTo 


engines, in particular sodium-cooled nd 
other s, under the patents of the Wi 
c R ( oration of Detroit 
O4 MOSS BROS AND co LTD 
Covent Garden, London, W.C.2 

Moss Br ve produced a flying suit which 
( number of useful points. It is 
r ery pliable nappa leather, blac 
to cor il marks. It is in two pieces 
as s iny pilots to-day wear flying it 
i trips For quick and convenient 
handling, Zipp fasteners are at all stragetic 

ints su map pocket, shin pockets, and 
iown tl ile of the coat The trousers are 
htt t road elastic waist band 

\r i ition is ar ir travel bag 

IZ j ’ It is made of car is with 
c e and handles, Zipp fastened 


95 THE BRITISH ALUMINIUM CO., 
LTI)., Adelaide House, King William 

E.C.4 \luminium and its alloys are 
\.I.D. specifications, 


c t t familiar 
planned to meet the strenuous conditions of 
t rvice equipment. Pure } 





specifications, as 
ng alloys 3.L.5, 3.L.8 and 
minium sheet I 


~ 


1 





FLIGHT. 


hard and soft tempers; pure aluminium ro 
tubing, treadplate nd rivets 
\luminiur 


parts is 


and sections, 
all have separate specifications 
alloy rod for machined 
separately 
All of the 


covered 
foregoing is within the range 
of products of the British Aluminium Cor 
pany, Ltd., whose chain of works in Great 
Britain and Northern Ireland has alw 
1 proportion of output t 


devoted a goodly 


aircrait requirements 
96 CHILLCOTTS, 
Place, Trinity 
don, S.E.1, specialise in 
moid (for which they are the 
the United Kingdom) and Fibracork, the 
latter being a comparatively new jointing 
which consists of high quality 
both sides with special petrol- and oil-resist 
ing vegetable fibre Vellumoid and Fibr 
cork are approved and used by the Air 
Ministry. Chillcotts have a separate depart 
ment dealing with all classes of sh 
work up to 18 gauge, in addition to 
they are manufacturers of an 
useful truck for the easy 
vas cylinders 
Their latest production is a cutting gauge 


LTD., 1-4, Tri 
Street, Borougl Lor 
gaskets in Vellu 


sole agents 


cork coveret 





Excee } 
transportation of 


known as the “ circut Attachment, fo 
iccurate acetylene cutting of holes in steel 
plates up to practicall iny thickness 
Q7 V. L. CHURCHILL AND CO., LTD 
J / Walnut Tree Walk, Kennington, Lor 
lon, S.E.11, manufacture a range of equiy 
ment of unquestionable interest to tl ir 


craft industry Perhaps the most important 
item is the VLC No. 44U valve refacet 

precision machine which has been 
in quantity to the Air Ministry It is suit 
ible for valves with stems ranging from jin 
to 5/1n The valve face can be ground 
true to the angle of the 
centric with the valve 
ire supplied which permit the comy ’ 
tary grinding of valve-seat cutters A} hop 
supplies the 


supplied 


valve seat, and con 


stem Attachment 


electric motor power 

The V.L.C. 50-ton hydraulic press is 
equally useful for heavy or sensitive worl 
such as pressing bearings, et Twin pumps 


ire fitted, one of which enables the ram to 


be brought down quickly to the | 
the other for the actual worl 

\ third V.L specialit 1 range of 
tonl boxes and tra‘ 


OS THOMAS CHATWIN AND CO 
J Tindal Street, Birmingham, 16 


This old established firm specialises in the 


aircrait comy 


Great 


production of 








organised to give regular deliveries in large 
quantities. Chatwins are well known for 
their screwing machines nd small tool 
Over {20,000 worth of taps, reamer stocks 
id dies, and drills are stocked, so prompt 
lelivery is ensured A complete range 
hand nd power screwing machines wit 
ipacities from fin olt t 6in. pipe 1 

ii le 
99 CHANCE BROS. AND CO., LTD 

Lighthouse Work Smethwick, Bit 

mingham, have equipp 1 1 consideral 
number of aerodromes in this country u 
lighti..g equipment, amongst which n be 
mentioned Heston, Gatwick, Southampt 
ind Doncaster 

\broad, their equipment n eratior 
India, Canada, Austral South Afr 
Rhodesia, Egypt, Iraq, Palest Bel 

nd other countries nd the | es 1 
a number of different types of 
light etc., to the Air Ministr whicl re 
now in operation in fer rt ft 
country 1 abroad 

Chance Bros. have | ] tee ear t 
perience in the design and manufacture of 
lighting equipment for aerodr ‘ I ur 
ways, nd nongst their t ¢ t 
include the supply of floodlights CACE 
boundary lights, obstruction | t ‘ 
indicators, together with generat r plant 
which can be designed to operate t t 


ally up to a period of two months without 
attention of any kind 


Attn nes ee eee eeeeeeeeeeeeseeeeneeeeees errrerreeerrrry eee — 


Indices to the e2uipment described in this 
section, and to the names of firms, will be 
found on page 535 


LLON, LTD., Kingston-on- 





es, Surrey his we nown 
nd finist t lists | e Te 
ed new products, two of which 
i | entior 
ng eeds at high altit a 
risen for matt non-reflecting 
h ha been met | t! tro 
itt cellulose finishes 
138 monoplane which s« red 
tl \ I recor ot 49,0607 leet was fu hed 
m all upper irfaces with the new Cellon 


Ip] t 
matt cellulose finish, with the object of re 
lucing reflection from the terrific sun glare 


which is experienced at such altitude 


\ similar type of finish is also produced 
in the Cerrux *’ synthetic range, for use on 
stressed metal covering 


The flockage process for reduction of rm 











sonance on metal and other surfaces Michel 
ume Marchal Patent Ne 39452 It 

not an exclusive Cellon product, but the 
ompany has secured the sole rights for the 
United Kingdom and Ireland 

Briel the methe follows to apply 

pecial esl to the ices of 
ll etal panelling, et n is still 
it hi t AY mt t pp irticles 
of wool or cotton under high pressure 
through vecial type of spraying equip 
ent [wo such applications at 48-hour 
ntervals effect a very considerable reduction 
in resonance of panels, drumming, ete ind 
roduce 1 iit h wl h in itself protec 
tive and non-absorbent 

The rocess receiving practical test in 

ral of tl ew | re fl boats 





The Lodge radio-screened plug (Para- 
graph 103) in section. The parts 
numbered are as follows : (1) metallic 
seal, (2) rubber seal, (3) self-locking 
nut, (4) steatite sleeve, (5) nickel con- 
tact, (6) centring cup, (7) mica insula- 
tion, (8) compressed steel bush, (9) 
mica insulation, 10 low-voltage 
spark-gap. (Paragraph 103) 


I 
on Road, Aston, Bit 
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BRITISH TIMKEN, LTD., Ches- 
the 


rong tapered roller rings 


i 1g 

one specially designed for rocker gear. Of 
ti ( ele type, it ha tw full row of 
tapere roller ng, in the c il 

e, the 1 X im capacity essential to 
resist h eri iction It is preadjusted 
it manufacture and is completely self-con- 


tained. This type of bearing resists simul- 








526 


taneous radial and thrust loads from all 
directions, affording a rigid support to the 
rocker arm pivot. A number of well-known 
engines utilise these rocker bearings 

Another important application of Timken 
bearings to aircraft is to the landing and 
tail wheels, a series of lightweight bearings 
being available. All wheel slackness is 
eliminated by close adjustment of the bear 
ings, and the thrust carrying capacity of 
the bearings is of particular value in dealins 
with the thrust which are always in 
evidence when landing. They have been ex 
tensively used on British civil and military 
aircraft 

Bearings are also supplied in stainless ste« 
for amphibian 


102 THI BRITISH 


HOUSTON CO 


loads 


machines 


PFHOMSON 
LTD., Rugby 


Magnetos suitable for all aero motors wit! 
from two to 24 cylinders are manufactured 
by B.T.-H. in a specially equipped factory 


reliability of B.T.-H 
their per 


at Coventry The 
magnetos is well demonstrated by 
formance in many notable flights 

The company also manufactures variou 
types of electric starters, together with air 
craft air compressors Among other items 
may be mentioned Mazda lamps for illum 
inating hangars, aeroplane cabins and flood 
lighting acrodromes; electric motors ana 
control gear for the manufacture of aircraft 
electrical equipment for tunnels; 16 
mm. sound reproducers for training oper 
ators; and sound-amplifving equipments for 
flying 


wind 


grounds 


announcements on 
103 kiss. 
x 


LIMITED 
Rugby l he 


England rypi ol t! 





extensive Lodge range will be the y 
shown at the Paris Exhibition, in 1 
I n and 18 mm ze threa he 
plug hown are those type pproved for 
nd ed in a score of B I 
en nes 

In addition will be hown co et 
range of the Lodge radio-screene pl Tt 
screen, as will be seen on the previ ' ‘ 
forn in integral part of tl lug I 
materials used make the plug suitable for 
aircraft, including seaplanes, the com] 
fitting being rain- and spray-proof ar re 
sistant to the action of It itmospher 
Pvp ire available for all makes of aet 
engines [here are models with 18 
14 mm nd 12 mm. thre re 


lengths of reach 


104 I B. MEYROWITZ, LTD I 
Old Bond Street, London, W.1 
in 


The 1 ifacturers of Luxor goggle have 
alw s tried to be first in the field with any 
new design or idea relative to flying goggk 

since they have been designing goggles ot 
this tvpe from the time aviation started 


they heard that a synthetic resin 


As soon 





Crankcase castings by Heritier, Ltd. 
(224) 
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De Bergue riveted fuel tanks made by 
steel. 


of lenses 


tance was being used in place 
they spent considerable effort and time in 
obtaining the very finest type of synthetic 
ens obtainable, and as a result they are now 


offering the No. 6 model fitted with these 
lenses at 45s. They point out that there are 


which are being supplic 


evel goggle 
th a type of synthetic lens, but special 
claims are made for the Meyrowitz design 


MANGANESI BRONZI 
BRASS CO., LTD., ¢ 
Street, London, S.W.1 
range of ‘“* Oilite’’ self-lubr 
wings is of particular in 


rHi 
AND 
Pothill 


ne extensive 


ixton 








‘ t ! nN t ponents, be se i 
‘ tl n Idition to satisivi the 
( exacting requirements of stre th I 
Loa rryu ( ] constructior 
h that t \ ontain to 40 per cent 
lume of 1 cating « rt propert 
t them parti tl l ful 1 n t 
tions yject to extremes of te 
I t Te For t ©) te Db she 
re emploved « the Curtis Wright Ce 
I ‘ ing the Byt \ntarctic Expe 
‘ 1 Hy t entuir | won 
I he rushe were Iso incorporate b 
Ss Br 1 the construction of the Em 
re flying boats Amongst the many appl 
tions of Oilite bearings in the aircraft 
tr ire engine and carburetter controls 
lay retracting gear, elevators a1 ilere 
exhaust ring bearings, ete rhey have 
cen approve by the Air Ministry for lo 
t ooo q, in 
& CLARKE, CHAPMAN AND CO 
L106 LTD., Victoria Works, Gateshead 
Co. Durham, have for many years been 
manufacturers of all types of searchlight 
projector. equipment and are on the Britis! 
\dmiralty, War Office and \il \inistr 
lists for this class of work 
Chey manufacture equipment such as aero 
drome beacons, boundary and obstruction 
lights, illuminated tee type wind indicators 
erodrome floodlights, ceili rojectors 
wind-velocity indicators and e land 





ing lights 


In addition, they produce all classes of 
searchlights and low- and high-intensity pre 
iector lamps of the semi-automatic and 
ful tomatic type, and generating equi; 
1 nt 

This firm |} recently marketed a special 
stand-by nerating equipment which can 
be arranged for automat tarting either b 

sensitive devices t tic ontrol 
ce « f ire of n supply 


107 CELLACTITI AND BRITISH 
/ URALITE, LTD., Lincoln House, 
46-302, High Holborn, London, W.C.1 

] 


Cellactit roofing, vertical cover and in 
terior walling is widely popular in the aer« 
nautical community, having been adopted 
by the Air Ministry, Handley-Page, Ltd., 
Fairey Aviation Co., Short Bros., Bristol 


\eroplane Co., and others. It is said to be 
1. splendid imsulator, thereby ensuring com- 


fortable atmospheric conditions within the 











Short Bros., Ltd., of Firth-Vickers stainless 
211 and 109 tareel 
yuilding on which it is used, 1 its wer Ries 
of insulation also ensure econor in heat ; 
systems, preventing heat loss 
Cellactite is a material whi r 
ble as well as incorrosible t is eas eae 
fixed, and is available in lars | uantities Mir <4 
r spe y erection \ | 
108 FLEXO PLYWOOD _ INDUS cat 
O TRIES, LTD., South Ching ; 
London, E.4, manufacture ply d nT! 
B.E.S.A. specification 4\ I he : 
\ on ntere til i" LO} ‘ 
t the e of an inor B ‘ ‘ 
ent It tated to zg ¢ 
I lyw l t not ! ¢ 
ng ré na fle 
eri ( tic \ / 
ae 11 
\lso, Flexo Plywo { 
eratil vit} n 7 
ly wood in wl l g a 
of vith the tl I x ‘ 
re nstan t core or centr : 
I eneel Ss eratel it ce t Tl 
thickness <¢ t i n mack se ¢ KI 
trengeth ta ine oth longit 7 
nsversel with the rain of Pe 
veneer Us for tuse e sku qui 
lerstood t ri ng some ve 
Die resuit 


FIRTH - VICKERS SI NLES 
STEELS, LIMITED, St f 


109 





Works, Sheffield, 9 Ihe devek ent 
ll-metal airframe construction 1s 
ron to the 1 D ot service t \ 
onsiderable proportion, including the 
ts of almost all the well-kn 
wke extensive of Firth-Vick 
corrodibk steels 
These are in thr n types 2 
cent. chromium (h nd low te é 
per cent. chromium, 2 per cent. nick« £ 
tensile ind 18 per cent. chror 8 
nt. nickel 


I. COOK AND CO., LTD 
udway Hendon, Lon 


manutacturers and exporters 


N.W.9 


110 ‘i 








comprehensive range of small t 
quipment seful ior eropl e ret tx 
ng nd cngimnee4rn vorkshops | e 
lude electri I ngs, 10-ton st nten 
ig I r liftu r testing tenes 
ortable en ( ( r selt-cent g ww 
ection lamps r ressors, spt paint 
lant high-pressur gre r eq ¢ 

eq ent ior n\ crait re t 
in be wheeled to tl e, t g 
xtract th ease an let cle 

\ to the engine nch, the w 
ce ! hed one man 


H AND 
ITED, Atl iD 


I Progres W 


111 THOS FIR 
BROWN, LI 
Norfolk Works, Shefhelk 
the expansion programme has broug 
its train a considerable demand for hig? 
powered engines, which are being supplie 
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Afine presentation model of a Hey- 
ford by The Goldsmiths and Silver- 
smiths Company. 














\ir Force, Imperial Airw 





A G.E.C. aerodrome floodlight. 
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the operation of trimming tabs, landing 
lights and variable-pitch airscrew control 
It is employed for the throttle and mixture 
controls of the Short Empire boats 

The Exactor control is now in production 
under a manufacturing licence in America, 
France, Germany, Italy and Japan, and may 
be inspected at the forthcoming Varis Aero 
Show on the stand of La Societe Francaise 
de Materiel d’Aviation (Messier, the Under- 


carriage Specialists) 
113 THE ENGLISH STEEL CORPOR 
ATION, LTD., Vickers Works, 
Sheffield, supply, inter alia, drop forgings 
including, crankshafts, airscrew shafts, 
flanges, bosses, etc., to the leading aircraft 
engine and aircraft builders hese forgings 
are the result of a constant study of the rm 
quirements of the designer and builder of 
aero engines and aircraft lay 
when the first aeroplane left the ground 
The all important question of 
flow’ has been mastered and _ the 
follow the contour of the 
always at right 
imposed during service, 
mum resistance to failure 
ES. alloy produced to covert 
a wide range of physical properties, and 
used where the engineer requires ad 
strength with minimum weight They have 
enabled manufacturers of aircraft and air 
difficultic 


since the 


fibre 
} 


section, , 


ingles to the main stresses 
thus offering maxi 


steels are 


crait engines to overcome many 


in the matter of material 
114 THI EDUCATIONAL SUPPLY 
ASSOCIATION, LTD., Esavian 
House, 171-181, High Holborn London 
W.C.u1 Esavian doors, electricall 
operated, have recently been fitted t 
hangars at Speke Aerodrome, Liverpool and 
Filton Aerodrome, Bristol Ihe two sets at 
Speke are each 35ft. Sin. high, one set being 


19g9ft. long and the other 17oft. k 
are divided in the centre, giving clear « 
ings of 170ft. and 150ft. respectivel) 

The motor that operates the winding 
is fitted on the meeting upright of each half 
and, when the button for opening or 


1s pressed, the doors glide smoothly, int 





closit 


position, though each half weighs over ter 
tons \ cut-out is provided so that whe 
fully opened or fully 

automatically They can also be stopped in 
iny position by means of a third butt 


115 DUNLOP RUBBER CO., LTD 
7 Fort Dunlop, “Birminghar Ihis 


h 
famous concern’s exhibit at the Paris SI 
f 


closed the doors 


may be taken as representative of their pre 
ducts. Among the selection of Dunl 

veroplane tyres and wheels will be the 
largest aeroplane tyre and wheel in the 


world, the Dunlop 26.00-26 equipment for the 
Armstrong Whitworth monoplanes now being 
built for Imperial Airways 


Various other types of aircraft tyres will 





also be shown, including streamline tvres 
both medium and small diameter, tread-pat 


tern aeroplane tyres and tail wheel tyres, 


including the Dunlop Ecta electrically cor 


ducting tail wheel. The Dunlop pneumat 
aircraft brake will also be shown, together 
with Dunlop pneumatic gun gear, which is a 


system of firing machine guns by compresse 





air This system can be used in conjunc 
tion with the Dunlop pne brake air 
supply. Compressed air is led from the cor 
tainer by pipe line to the thumb button 


control ring and thence to th 
gun controls. When it is desired to operat 
the guns, a slight 
operates the actuating motors 

Finally, various rubber accessories used in 
iircraft construction will be shown, including 
the new artificial rubber compound, “ Duy 


rene 
116 THE BRITISH OXYGEN CO.,, 

LTD., Thames House, Millbant 
Westminster, London, S.W.1, are specialists 
in the technique of welding and simil 
processes. Part of their service ts complet 
scientific investigation into the weldability 
of metals and alloys. Such investigations, 
it is stated, are being made continuously an 
result in the establishment of  reliabk 


fitted in the 
pressure on the button 


uw 
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specifications for welding rods of analysis 
suited to individual requirements, also re- 
sulting in the manufacture, under exper 
hands, of fluxes made from the purest 
ingredients and having the necessary 
fluxing properties to suit the purpos¢ 


117 


ictive 


BONEHAM AND TURNER, LTD., 





Duke Street, Mansfield, Notts.— 
rhis firm specialises in jig bushes, made in 
standard listed sizes, which are kept in 
stock, or made to customer own require- 
ments and drawings 

Their connecting-rod aligning jig checks 
rods for every type of misalignment, quicl 
ind accurately \ large number have 1 
supplied to aero engine manufacture 

Precision repetition work of l scTip- 
tions is also undertaken 
118 LEWIS BERGER AND SONS, 

C LTD TH rton, London, E.o.— 

The products of this company include nitro- 
cellulose iircraft t ! 1 
“adverse condit cl mi for 
which good penetration, bui ul tauteni 
propertic ire claimed; cellulose  finist 
including aluminium nitro-ce < ering 
of great durability and brightne ‘ 
which are extremely elastic an rable and 
can be burnished wit! ive ‘ 1 

per finish nd clear cq f ! 
poses Synthetic e1 ( im 1 

nd low-te eratu ! \ll 

re ¢ \ir VW ; 





Aircraft seat in Moseley’s ‘‘ Float- 
on-Air’’ upholstery. (61 


( WELVIN BOTTOMLEY \D 
119 BAIRD LTD lat H e, 
y \venue 1 ’ T ’ 








LI I n E.C.3 I haps 
best known among thi t tr ts is 
he K.B.B.-K 1 itive t ter, 
nanufecture I ! This inst nt 
has been acc $s stan lb irt ] 
ir nad ci transport t! I t 
tl ve The sensitivit i » t i 
read test , a 
with it up or d n flight tal 

hen tl is t K.B.B ] 

ak W“ uw t } > 
tat lance i inti 1 is 
shown on i » Ti is 
pera te t! i t ‘ 
ir t } wott P ‘ | ‘ 

Phi K.B.B. aire t ‘ ) 

ll know that 1 t $ 
eCeSS Ve l I ’ i t 
contain electric ht n t Ix ° 
K.B.B. syst i c 
ire« 

Phe Al signalling » is t 
irketed | this fi nd n t il 
the aeronautical worl it is ic! sec " 
stand-b te W/7 ‘ nication r 
ranges to ten les 1 t ! 
twenty miles by night 

Last there is ibro t s t 
nalysis of vibration cl s is ¢ 
xperienced in aircralt It ts of I i 
mechanical design nl I ‘ 
faniiltar tune 


120 JAMES BERESFORD AND SON, 
~ LTD., Cato Street Worl Bir- 
1 han ) ber rc ! \ . 
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corrosive light alloy and is designed to con- 
serve space. It can have an anodised finish 
if desired. The weight of the fitting is only 
7 Ib Equally practical is the Beresford 
patent aircraft water closet and water tank 
of two-gallons capacity, in which the water 
is under air pressure by means of a hand 
pump fitted into the tank rhe supply of 
water is sufficient for thirty flushings 


121 M.R.C., LTD., 9, Cavendish 
Square, London, W.1 The ** Tele 
flex '’ system of mechanical remote control, 
for which this firm holds the sole licence, 
and to which reference has been made on 
several occasions in Flight, has been making 
rapid progress during the last year both in 
England and on the Continent. Practically 
all the leading British aircraft firms, it is 
stated, have adopted the system for the fol 
lowing applications: Fuel cocks, throttles, 
servo flaps, undercarriage indication, C.P 
airscrews, carburetters, wireless, D.F. loops, 
landing lights, ventilators, boost control, 
and various other remote controls on air 
craft. ‘' Teleflex’ controls were used on 
the recent altitude record flight, and figure 
in the equipment of the Short Empire boats 

Advantages claimed for the “ Teleflex ’ 
system are its compactness, ease of instal- 
lation, and the fact that no sweating or sol 
dering is required Its applications are 
almost unlimited 


122 JOHN LYSAGHT, LTD., Bris 
tol, 2, have erected a number of 
steel structures for the manufacture and 
housing of aircraft, and have recently car 
ried out the extensive extensions at the 
works of the Bristol Aeroplane Company, as 
well as hangars at Bristol, Plymouth, Wes 
ton-super-Mare, and Hamble 


123 NATIONAL BENZOLE CO., 
~ LTD., Wellington House, Bucking 
ham Gate, London, S.W.1 The use of ben 
zole as an aviation fuel has grown enor 
mously during the last year or two, and 
National Benzole Mixture pumps are now to 
be seen on nearly every aerodrome through 
out the country. Pilots certainly appear to 
have found the advantages of this powerful 
spirit, especially its cold weather “ starta 
bility "’ properties 

It is claimed that National Benzole is the 
only motor fuel obtained from coal in this 
country which is marketed in any consider 
able quantity 


124 ROBERT KEARSLEY AND CO., 
York Road, Ripon, Yorks. - 
* Nulac’”’ synthetic resin finishes for  all- 
metal aircraft are made by a firm which has 
specialised in finishes for transport vehicles 
since 1837; their materials were actually used 
on such historic systems as the Stockton and 
Darlington Railway. To-day more than sixty 
of the leading transport undertakings in 
this country are stated to be regularly using 
* Nulac ”’ synthetic resin finishes It is 
claimed that these finishes are extremely 
durable, dry quickly, leaving a stone-hard 
yet flexible surface and give maximum re- 
sistance to strong sunlight, torrential rain, 
climatic changes, alkali-laden atmospheres, 


etc They are also oil- and_ petrol-proof 
For purposes other than those of all-metal 
aircraft Kearsleys supply varnishes, paints, 


ename ls, lac quets, ¢ t 


125 THE GOLDSMITHS AND SIL 
2 VERSMITHS Co., LTD., 112, 
Regent Street, London, W.1 It is no ex 
aggeration to say that there is no finer pre 
sentation piece than a sterling silver scale 
model. Models of any type of aircraft can 
be produced in silver from photographs or 
drawings, and the Goldsmiths and Silver 
smiths Company, who specialise in this 
work, state that they will gladly submit 
estimates upon request 


126 GLACIER METAL CO., LTD., 

\lperton, Middlesex, have now per 
fected their process for the production of 
copper-lead lined, steel-backed connecting- 
rod big end and main bearings. The bearing 
shows a surface entirely free of segregation 
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The Transreceiver midget aircraft 
radio receiver. (137) 


of the lead content and of a very low Brinell 
figure, ranging from 30 to 34 These bear 
ings are being supplied to a number of 
manufacturers ot diesel engines and to one 
or two aircraft engine constructors, and are 
inderstood to be producing excellent results 

Glacier steel-backed bearings lined with 
Findlay’s Motor Metal H.1 are bearings 
which have shown themselves capable of 
standing up to conditions of load and speed 
where it is generally considered that a white 
etal bearing will nét function successfully 

Ihe Glacier Metal Co. claim that thev are 
the largest manufacturers of finished bear 
ings for internal combustion engines in 
Europe 


127 GERM LUBRICANTS, LIMITED, 
L/ 


Salisbury louse, Finsbury Circus, 
London, E.C.2, chdim that the “ oiliness 
of their products-—‘* Germ oils—is_ in- 
creased because the are manufactured by 
the Well-Southcombe process, of which they 


are the originators and sole exponents The 
company has evolved an “ oiliness’’ com- 
parator to prove its contentions One of 


these instruments is in constant use at the 
National Physical Laboratory, where — the 
results obtained are regarded as established 
facts 

“Germ” oils are sold at all aerodromes of 
importance in Great Britain and many aero- 
dromes abroad 


128 THE GENERAL ELECTRIC CO., 
LTD, Magnet House, Kingsway, 
London, W.C.2 \s manufacturers of 
‘everything electrical,’’ the General Elec- 
tric Co., Ltd., naturally figures prominently 
among British firms contributing equipment 
to the aircraft industry 

Many aerodromes have been equipped 
with the Company's floodlight and neon bea 
cons, rotating route beacons, landing flood 
lights, boundary lights, Hluminated wind 
direction and velocity indicators, obstruction 
lights, as well as with cables and flexibles, 
and electricity generating plant 

\ircraft operating from home aerodromes 
include, in many cases, a good deal of G.E.€ 
lighting and other electrical equipment. The 





A neat example of the Rotax aircraft 
switchboard. (148) 
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Company produces a special range of Osram 






lamps for landing lights on aircraft, and also 
lamps for cabin lighting, cockpi 1 dash. 
board lighting, indicator lighting, et It 
manufactures, too, several instruments for 
installation in aircrait—among_ the volt. 





range of cables 


purpose 


meters and ammeters; an 
specially adapted for th ‘ 

In so far as aircraft factories are cop. 
cerned, the G.E.C. has been responsible for 
much of the installation on the electrical 
side, including the ‘* Osira electric dis. 
charge lamp 


129 GAMBRELLS, ROWSI AND 
SNOADEN, a €& i = 
James's square, London, S.W.1, are con 
tractors to the Air Ministry for the manu. 











facture ol aircralt erodrot relec 
ipparatus The Compan lx plving 
modern ground oO eq ¢ of 
its own design positic to meet 
the majority of requirements for 
civil and military aerodromes, i ng tele 
graph and / or telephone trar itters 
medium wave, short wave, or cor ne uy 
to 5-kW rating; receivers of t most 
modern and selective tvpe; direct find 
equipment; complete erodrome transmit 
ting and receiving stati locall r re 
motely controlled; anc obile trar tting 
nd receiving tsations, mounted in lorries or 
trailers 
130 GALLAY, LTD., 103-5-7-9, Scrubs 
J Lane, London, N.W.10, be ex 
hibiting at the Paris Show, and their pr 
ducts will be well represented by the ex 
hibits, which will be as follows 1 1 
Radiators and Se As le rceraft 


radiator will be shown and also samples 





of cooling elements ranging from 20 
to 600 mm. deep. It is stated that Gallay 
radiators made inder cooling syste ! 
(chemical) have recently been prove in 
flight on the latest type of aeroplanes t 
show definitely less drag while cooli ett 
ciency is much greatet 

Oil Coolers: The Gallay dual-stage syste 
-it is claimed, eliminates the possibility of 
congelation when a lon nd rapid descent 


is made under winter conditions 





Cabin Heaters \n extensive study has 
been made of methods of heating cockpits 
nd cabins and Gallay re exhibiting their 
combined oil cooler nd cockpit heater, and 
ilso various designs of cabin heati1 
means ol a steam boiler s tem si! r t 
the Douglas method 

Tanks Magnesium and duralumin light 
alloy tanks are shown, constructed nder 
the special Gallay system of riveting which, 
in event of damage, enab! repairs to be 


expeditiously carried out 

The Company express their willingness te 
issist Paris Show visitors with any lvice 
required, as a result of language difficulties 
etc., in regard to the Show exhibits genet- 
illy 


131 W H DORMAN AND CO, 

LID., Foregate Street, Stafford, 

manufacture the Constantinesco fire control 
gear for the operation of aircraft guns 

\s readers know, this equipment provides 

means of synchronising fixed guns so t 

n be fired thro t irc of rotation 

the airscrew without yullet striking 






the blade 


They have the sole manufacturing rights 
for the latest equipment in this country (ex- 
cluding Air Ministry requirements) 


132 DOCKER BROS., Rotton Park 
aq Street, Ladyvwood, Birmingham, 16, 





supply aeroplane dope in accordance with 
the approved scheme D.5CS for adverse 
weather conditions litable for brush of 
spray In addition to dopes, dope coverings 


and identification colours can be supplied 


conforming with D.102, 2D.103, and D.105 








For the fixation of Maddapolam and tape 
to either wood or metal, there is an 1- 
hesive cement which gives greater adhesion 
than dope, with considerable reduction in 
weight. Gliders are catered for by a special 
“ two-coat scheme lear glider dope Pig- 


\), “‘ Syntho- 
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mented oil varnishes (DI D.-€ 
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cquers and varnishes 





se lacquer (DTD.63), and 
low-temperature stoving 


can be supplied in all 


consist of undercoating 


rnishes (2X8 and 2X12), 
(DTD.103), matt black cel 


wood filler (2X11), and 
lint (X 


ipplied suitable for ex 


internal (3X7) woodwork, 


tion of drinking-water 


or seaplanes (2X17), and 


here ts also the shellac 


DESOUTTER BROS., LID., ol 
13 I Hyde, London NW I 








ght portable tool spe 
! requirements tt 
it as bein 
nstructors Che ‘ 
r drill gun t q 
ta capacit ol in 
gu with a. spee ol 
i city ot 16 i the 
rner drill with eed of 
t electric cornet rill 
500 OF 5,000 T.p.1 
ea | to 3 Ib. onl 1d 
fact, c le with thei 
] 
s nd small 
ted e 
13,000 T.p.t 1 wit 
1m in. te in., consume 
free r per nute The 
tl eeds of 500 T I 
16 in. to 5/10 
16 in. in wood, are 
ndard voltage Despit 
s will produce j in. hol 
nder five seconds I he 
has speeds of 500 OF 
equippe 1 with right 
ne to take collet-type 
) ng drills from 1 in 
Whitwortl The pneu! ti 
with a speed of 2,100 r.| 


indle fitted witl Collet 


odating irills from 


meter Whitworth 


RRINGTON, 159, London 





ngston-on- Thames is 
inufacture of quick-act 
aeroplane use nd on 
exhaust pipes im 
the firm has hac 

extending over a 

st suitable for reraft 
this being available in 


has instantaneous oper 
various sizes 
t ste ianifolds nd 
I teel exhaust pipes 
ke a special aircraft 


line in form for min 





the exhaust gases being 
ral extractor principle 
by a venturi-shaped fish 
have shown that the 
s silencer onl) mounts 
per cent \ 150 1 
length, weighs 63 Ib 
har the surgess nd 
g lencers for ir 
g "I ! ] i bot}! } 
al 


COOK! AND SONS, NO] 


LTD., Crocus Street, 
their aircraft 
fairings, €X 


T mong 








tanks, sheet-metal press 
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136 : B. STONE AND CO., LTD., 
hiswell House, 135, Finsbury 


Pavement, London, E.C.2.—Extensively used 


in the industry, this firm's nibbling machines 


are made in three major sizes. As most 
people know these machines are designed for 
the purpose of cutting either original or 
duplicate shapes .of all kinds from sheet 
metal and each consists briefly of a rapidly 
moving circular punch operating over a 


similarly shaped die, a small bite being 
taken out with each stroke, leaving con 
paratively smooth edge which requires 

little finishing 


he smallest model is intended primarily 
for use as a bench machine to cut mild steel 


ip to a thickness of 3/32in. while the larges 


} 

will cut the same type of material up to a 

thickness of 5/161n. at a rate of thirtv inches 
minut Ihe firm so, of cours supplies 

t cess p nches | 1 i t 
chines 





Root of blade made by the Airscrew 
Co. for a Rolls-Royce Hele-Shaw 
variable-pitch airscrew. (162 





137 | PRANSRECEIVERS, LTD 144, 








well Road, Surbiton, Surre It is 
interesting tact that, generally speaking 
“ shorter the wave used in radio work t 
re « mact can be the eq ent Phi 
ce ny specialises in ultra-s e& ce 
ined transmitters and receivers whicl 
both light and to operate Phe 
change-over trom transmission to reception 
is effected by a lever type switch I 
odels are supplied with hort col 
erial as well as the necessary batteries, he 


yhones, nd so on [he equipment car 


»)} 
pl 
fitted with a locking device on the 





control so that this can be set once tr 
sion has been tuned in 
The wavelengths used are between 


etres, and the range is up to 30 miles 
, 


according to the type of country reime 





ing that these short waves ! é 
same characteristics is those Iw 
models have ssed the Air 
worthiness te 
13 THE SPERRY GYROSCOPE CO 
8 | rD., Great West Road, Brentford, 
zondon At the Paris exhibition this cor 
pany will be showing their very well-know1 
irtificial horizon and directional gyro inst 
ments, which are almost universally used 
transport machines These instruments 
can be obtained in various forms, either, f 
instance is a complete panel whi is 
flexibly mounted, or the directional gyt 
may be supplied alone with a ball ban) 


indicator for use in smaller machines 
idition, of course, the Sperry compan) 





ices an automatic pilot which has been 


in successful use for a number of vears an 
is s a matter of fact, being fitted to each 
of the Short Empire boats these 
machines a separate gyro and pane 





is fitted, but the Gyropilot panel also inc 
porates these two instruments which are 
so to speak, the “ brains of the inst 
ment and against which the desired move 
ments of the machine can be set 


( Me na LTD., 95-105, Lower 
139 Richmond Road, London, S.W.15.— 


Although primarily interested in silencing 
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systems for aircraft engines, this firm has 
nore recently entered the market with 
special air filters and these are, it is under. 
stood, the only filter which have received 
the full approval of the Air Ministry These 



































filters have as their principle either the 
Vokes Protectomotor or gauze media in five-, 
three- or two-ply sections, these being com- 
posed of woven fabri nd gauze It is 
possible to arrange e filters to suit the con- 
tour of cowling so that there is no extra 
lr resistance 
Vokes silencer re of the venturi t in 
which a deflecting plate whirls the escaping 
gas tangentially round the insi of a tapered 
ne whi i irilled witl numbe of 
rge holes When the gas reaches the small 
el ot the cone it elocity t to draw 
the gas from the irrounding ice hich 
ts as an equalisir cl er for the 
x! imy ‘ set n tl r nd 
the iter Case I in the centre of t cone, 
\ re created ibsor 
140 stocks FOX AND CO., LTD., 
ksbridge Shefhield \sson ted 
nited Steel ¢ panies, Lt 
T} s cial steel production of the United 
Steel ( panies is concentrated in the works 
S It Fox and Ce vhere partic r 
ttenti is } ind it etin t it l i ti 
tu ul stry | teel in 
| t < ists of five Sieme Marti 
hearth furnaces and tt of hi f1 
que electric i ct fu ( ranging 
‘ city fr cwt. t t 
free +3 ¢ an os 
t i or { i ( ase there 
cau 1 thor I int heat In 
that the 1 " t chee 1 
q i ¢ ont ane D ‘ 
inspecti st has 1 cle t Und 
this t the steel car tr 1 
i tl : ) of the « inal charge to 
t testing at te the finished 
billet ) 
S el I ( equi 1 
wit ling i { the ction of 
ts s the t I 
( contact t st ers 
, im Giants on .sheel lt " 
ti cah in t | luction of the 
ni qu 1 iw I rr it trip 
The sil Fox ve « st ¢ steel] 
i le ir fort 
14] i STI RNOI LTD Royal London 
Finsbury Square London, 
I cts of this firt include 
rN I Stern D.T.D ) i su] 1 to 
t R \ir For iti-fr oil 
D.T.D.44B for tl ] rication of controls, 
chine n et ti-ir ease 
D.T.1).143 tex ru é 
D.T.D 1216 Sternac pte 
paste which protects the hands against dirt, 
grease, ete thre irieties of cutting oils; 
‘ 4 quenching oi 
142; SIR ISAAC PITMAN AND SONS, 
hy Parker Street Kingsway, 
lor call This firm of publishers 
continues to | r forth a stream of reliable 
books on aviat ind a mautical engineer- 
ing Their latest list includes not only such 
i id essential works for students and 
practic nen as tl Handbook of Aero- 
nauti ** Introductior t \eronautic il 
Engincering nd the Ground Engineers’ 
Textbool but 1 wick election of 
bo lin ever rect of aviation, 
includi t er test c pment 
On i the st teresting « ir recent 
I lication 1 Ss 1 Two-Stroke \ero 
Engi SOor t b followed | < 
pani lume S 1 Four-St e Aero 
Engines 
\irport Manage t M L. 8 
Richard, is another very timel nd valu 
tble work New boc for techni workers 
I students include Rigging and Air- 
frames The Construction of Wooden 
Aircraft “* How to Build Flying Boat Hulls 
and Seaplane Floats * Practical Aircraft 
Stress Analysis, und many others, includ 
ing new edition of the very usefu! “ Inter- 


national Index to Aeronautical Technical 
Reports.”” 
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The interior of the D.H. Dragon which carries more than fifty instruments marketed 


by Smith’s Aircraft Instruments. In 


compass. 


143 CAMBRIDGE INSTRUMENT CO., 
LTID., 45, Grosvenor Place, London, 
S.W.1.—The Cambridge aero-mixture indica 
tor is a dashboard instrument which con 
tinuously analyses the exhaust gas from the 
engine and shows the result of this analysis 
on a scale calibrated in air-fuel ratio over a 
range of from 10 to 15 From its readings the 
pilot is able to tell at a glance the com- 
bustion conditions in the engine, so that he 
may adjust the mixture ratio to give the 
most efficient running under the varying 
conditions of flight 

The value of the Cambridge indicator is 
not, however, exhausted by its most obvious 
use as a guide for adjusting the mixture con 
trol. It operates as a warning signal by indi 
cating any change in the mixture strength 
due to variations in the conditions under 
which the engine is operating, e.g., a change 
in throttle position, in carburettor air tem 
perature or scoop pressure, in altitude, or a 
drop in the fuel supply pressure The in 
strument also indicates detonation by a 
fluctuation of the pointer followed by a slow 
movement toward the rich end of the scale 


144 \NGLO-AMERICAN OIL CO, 
LTD., 36, Queen Anne’s Gate, Lon 
don, S.W.1, are distributors of Stanavo 
aviation fuels and oils throughout Great 


Britain and Northern Ireland and are thus 
linked with the world-wide organisation of 


Stanavo In this country they are able to 
supply spirit to meet all types of specifica 
tion The Stanavo organisation, it is stated, 


were the pioneers ol 100-octane fuel, and have 
already distnbuted supplies to consumers all 
over the world 


At Croydon they have lepot and an 
organisation for expert and immediate refuel 
ling of the numerous airlines which use their 
products Abroad there is the Stanavo 


organisation supplying fuel to definite speci 
fications of high quality 

In order to help the air traveller abroa 
it is possible to obtain a Stanavo carnet 
which will enable pilots to get their fuel and 
oil supplies on credit terms 


145 SILVERTOWN LUBRICANTS, 
Y LTD., London, E.16.—Both Speedo 
lene aero oil and Silvertown P.4 aero oil 
meet the Air Ministry specification 1).T.D 
109 and have had considerable Service use 
For the third consecutive vear P.4 has con- 
stituted the largest proportion of the require- 


the foreground is the Standard radio 


153) 

ents of the Service, and one or other of the 
oils are used by the air forces of many 
countries 

Non-freezing oil to Air Ministry specifica 
tion and cutting oil (soluble and insoluble 


hardening and grinding oil, plant oils, rust 

preventives and greases are also supplied by 

this firm 

14 RUBERY, OWEN AND CO., LTD., 
Darlaston, South Staffs.—It is now 

twenty-six years since Rubery, Owen 


started to manufacture aircraft components, 
and at the present time the firm is, of course, 
busier than ever. They specialise in pressed 
and structural steel work and in all forms of 


steel storage equipment such as is so essen 


tial for modern works and aerodrome build 
ings In addition, they manufacture steel 
bolts and nuts, and can produce turned parts 
in any type of material The firm's work 
in the world of heavy structural! engineering 
is probably better known than any 


147 ROTHERHAM ANT SONS, LTD., 
/ Coventry In addition to fuel and 
oil line details such as unions, taps, filler 
1 solderless gauze strainers, this firm 


caps and 


ilso produces a mechanical air pump in 
which the working parts are completely en 
closed This is adjustable for pressure and 


can be set to give any in a range between 
1 and 10 Ib./sq. in. It is, of course, rotary 









lriven, and the lubrication is so arranged 
that one filling of oil lasts for two days 

148 | ROTAX, LTD., Willesden Junction, 

sondon, N.W.10 rhe number of 

sories, tre magnetos to engine starters 

ind landing lights, which are made by this 

t is very extensive indeed, and it is only 

ible to pick out few of the more in 

terestir odern developments 
() { 5 a | the t is the s! ll elect ic tO 


EXHAUST 
ENTRY 


NOVEMBER 12, 10926, 


Re) 
designed for the operation of retractabk 
indercarriages, gun turrets and ig flaps, 
or for driving small pumps in hydraulic 
ystems rhe interesting flaps of the Short 
I:mpire boat, incidentally, are operated }y 


these motors, and Rotax equipment 
plavs quite a large part in the 
ystem of these machines This firr ai 
makes inertia starters, both of the 








electrically operated type, as we f 

transformers, voltage control ces. an 
solenoid switches \ more recent series of 
productions are adjustable reflectors {oy 


landing lights, cabin lamps, dash lam; 
I 
ind approved navigation light 


149) ens, Tadbrcike asd Gar- 
lens, Ladbroke Road London 
W 


‘ to be expected that th 
Silentbie saiohe so well kn n the 
world of ground transport, would eventualh 
be applied to aircraft for various purposes 
Among the special accessories produced by 
this firm for this specific purpose are anti. 
vibration mountings for panels for 
separate instruments, cushion mountings for 


power units, and similar mountir 
manner of industrial purposes 





Che Silentbloc principle is a very simpk 
one and overcomes most of the fhiculties 
concerned with the employment plain 
rubber pads. The outer shell of the mount. 
ing 1S a pressing with a cylinder of stretched 
rubber between this and steel sleeve, 
that in addition to any other < ntages 
there can le complete electrical ir t 


between the engine and its supports 


150. SHORT AND MASON, LTD., Mae 
—— Road, Walthamstow, London 


very representative range ol ur 
es a A test apparatus and baro- 
graphs will be shown by this firm at the 
Paris Exhibition. Included among them ar 


the well-known Sestrel compasses, Browr 
turn and bank indicators, special meteoro 





logical instruments such as micro-barographs 
thermographs, hygrographs, thermometer 
meteorographs, and more specialised ir 
nents such as the Robinson aner t 
nd the Fortins standard barometer 
Several very interesting instruments are 
we understand, coming along in the orks 
of this company, who are always prepared 
to manulacture any precision instrument 
testing device to the order of a customer 


i O. SALTER AND CO., LTD 
West Bromwich.—Makers of all 
f 


types of weighing machines, gauges, testing 
machines, and so on, this firm is probabl 
better known for its springs, of the manufa 


ture of which it has probably had a wider 


experience than any other firm in the 
country rhe firm was established as long 
igo as 1760, ind ictually made inder- 


carriage springs for the first machine to fly 
in England 


152 YOUNG WINDOWS, = Clavdon 
&# Works, Mill Road, Wishaw,* Scot 


land.—As their name implies, this fin 
specialises in various types of windows an 
supplies a particular kind especially suitable 
for use in aircraft This is of the constant 
balance type and can be supplied either 
complete or as a fitting only The construc 
tion incorporates a patent balance s¥stem of 
cam compensation to carry \ Ving weight 
of window within a certain range, so that the 
window will remain firmly in any position 


vhich it is leit without the necessit lor 


locking devices The compensa 


however, be arrange so that the incl 1S 





This Derrington aircraft silencer has a venturi action. (134 
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ies to the equipment described in this 
ection, cnd to the names of firms, will be 
found on pare 535. 


AIRCRAFT INSTRU- 
LTD., Cricklewood Works, 


SMITHS 
MENTS 


153.3 





London, NM It would be quite impos- 
ble to describe or even to enumerate every 
ne of the ny instruments and details 
quipment which are handled by this firm 
\mong mar other accessories which are 
ing show! t their tand at the Paris 
hy w are complete instrument panel, a 


vy blind-flying panel, Standard radio equip- 







nt, Har landing lamp, Husun com 
sses and igational computors 
The Stan radio range has alrea been 
jlescribed er heading No. 24 Addition 
the exhibit will include exan of 
Petroflex tubing and fittings, a r of 
K.L.G. plugs, Essex fire ¢ stinguishers (dealt 
with in Section 59), Frazer-Nash enclosed 
wing-tip fl nd electrical fuel level indi- 
cator equi; nt The last operates on a 
ery simple principle, involving a light tank 
nit with electrical resistance built into 











elite me lings, and a dash indicator so 
ranged that the pointer takes up a position 
which depends, of course, upon the distribu- 
tion of resi ice between the tank unit ter- 
minals. By the use of multi-way switches 
several tan vels can be registered on one 
ndicator 11 rder to save space 
° 
4 WEATHERSHIELDS, LTD., 48 
l Moor Street, Birmingham, 4.—In 
idition to Carrying out presswork and weld- 
g for t industry, this company also 
nufactures windscreens and special slid 
g roofs for loading cargo or for pilots 
compartments so that the crew can obtain a 
etter { the surrounding objects while 
nor ‘ in aerodrome and car also 
Ie chine more readily after a_ pos 
sible landing These roofs have 
ready been fitted to a number of machines 
155, WOODS, SONS AND CO., 6, Milk 
Street, E.C.2.—Manufacturers of air- 
ibric, tape and webbing, this company 
x uy plies flexible steel wire ribs and hemp 
ines, and work of this kind tor every 
British aircraft manufacturer Alls the 
iterials are to Air Ministry specifications 


HTWAYS, 


16 «: RNG 
Lo m, Croydon 


LTD., 


Surrey 


\irport of 
Con- 











tensions and modifications are 
ies on to the premises of this company 
t Croy , and until these are 
ctually equiy with the special machinery 
which is 1 ler, it is not possible 
say ve ibout their future cti- 
ites Wr h ve taken ovet the 
hangar { occupied by Cirrus Hermes, 
Lt continuing the repairs and 
Lan lepartment on a larger scale 
i ls of their present activities 
ppear in t commercial aviation pages ol 
$s iss 
157 ta. tans & Thavies Inn 
J/ H wn Circus, svndon, E.C.1 
The Holt type of flare is sufficiently well 
nown to require no imtroduction, and this 
rm s s t the tlares, the necessary 
brackets shields to suit different 
chines, and general pyrotechnics for use 
wth | pilots and ground staff at aero- 
r es I fittings in the case of flare ire 
quickly letachable so that they can be 
Over n the wing of training machines 
when night flying is not being carried out 
The H tvpe of flare gives 30,000 candle 
power ir mparison with the 8,000 of the 
Ider ay ed type 21 


158 VICKERS (AVIATION), LTD., 
. \ ers House, Broadway, West- 
inster, London, S.W.1.—The range of air- 

it accessories produced by this company 
S very complete one and is liable to be 
rgotten by the ordinary person who thinks 

y int s of complete aeroplanes. These 


} 


include such things as fuel cocks 
, filte rs, flow indicators, oil coolers 
Ape leys 
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The interior of Airwork’s big maintenance hangar at Heston. 


160 


S 











The company has recently introduce " 
very interesting self-locking nut of the 
inchor tvpe, which is machined out of one 
piece of metal and requires no accessories of 
insertions. The body is that of an ordinary 
nut with the height extended to forn 
sprung portion Following the initial tay 
ping and vertical slotting, a special process 
is applied to en that an adequate sprin 
grip is maintained over the full thread sur 
face of this portion Practical tests have 
shown that after a hundred complete revert 


sals there was no deterioration in the locking 


ethcrency 


159 GEO. TUCKER EYELET CO 
J 1.TI)., Cuckoo Road Birmingham 

dhe lists in modern methods of nvet 
ing this company’s range of rivets covers 
the cup, capped cup and pop types made 
from mild steel, stainless steel, aluminium 
ulloy and nickel alloy rhe first type has a 
solid end and is easily handled; the second 
type is similar but has a cap over the rit 
the idea being to incorporate 1h the 
idvantages of hollow rivet and yet present 
the ippearance of one ol the solid riety 
where a streamlined surtace is concerned 

The main lvantage of the pop rivet ts 
that it can be used where only one en : 
ecessible The Tucker Evelet type $ t 
with a deformable nu rel, t whi 
this is being withdrawn it tect ! 
stretching the rivet to fill when tl 
latter has been drilk All rivets 


made 1n a variety 
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duralumin cages, which are employed in the 
majority of superchargers manufactured in 
this country. These are designed to run at 
speeds of over 30,000 r.p.m., and in some 
instances the bore of the bearing is as much 
as 2} in In addition, they supply heavy 
duty roller bearings, and special ball bear 
ings for use on V.P. airscrews, to the De 
Havilland Company 

Ransome and Marles are now making a 


special series of ultra-light ball-journa 





ings, made either of rustless steel or cad 
mium plated steel, for se in control 
systems his firm's bearings were, as a 
matter of fact, used in the engine, the super 
charger and the controls of the altitude 
record machine built by the Bristol com 
pany, and have for a number of vears been 
fitted as standard to all Bristol engines 


164 KOLLASON AIRCRAFI SER 
VICES, LTD., Airport of London, 
Croydon, Surrey. Well known for their work 
Ss maintenance and overhaul engineers at 
both Croydon and Hanworth, this firm also 
manufactures cowlings, fuel tanks, undet 
carriage components, and metal aircraft fit 
tings of every description ** Rollasons ”’ 
have actually designed and manufactured 
many special parts and electrical equipment 
for various customers, and, in the ordinary 
course of events, build up any type of 
wooden aeroplane. They are sub-contractors 
to Vickers-Supermarine, Percivals, and 
Armstrong Whitworths 


165 REID AND SIGRIST, LTD., 
dW Shannon Corner, New Malden, 
Surrey Pioneers in the design and manu- 
facture of the turn indicator as we know it 


at present, this firm has also developed a 
combined turn and lateral level indicator 


known as the Gyorizon By the simple 
expedient of extending the turn needle, add 
ing a pair of “ wings” to it, and arranging 


for a visible liquid lateral horizon in the dial 
immediately behind, the firm has produced 
an instrument which, while providing all the 
essential indications in a fairly easily under 
stood form, mav also be used for flying in 
all possible attitudes, including the inverted 
position 

With either the standard turn indicator or 
the Gyorizon it is usual to fit a fore and 
itt level or pitch indicator, and that pro- 
duced by R. and §S. is one of the best-known 


« sample s 


166 R.F.D. CO., LTD., Stoke Road, 
IO Guildford, Surrey Probably — the 
largest firm to manufacture such life-saving 
apparatus as flotation gear and collapsible 
dinghies, the R.F.D. Company also manu 
factures balloons, flag and drogue targets, 
wind socks, sea-drogue targets, mooring and 
towing gear for seaplanes, and similar items 
of equipment They are on the Air 
Ministry, War Office, and Admiralty lists 


167 PAK PARACHUTE CO., LTD., 
/ 1758, Streatham Road, Mitcham, 


Surrey Parachutes of all kinds, whether for 
life-saving, supply dropping or flare-drop 
ping, as well as many tvpes of towing 


targets, are made by this company 


The latest type of Pak parachute, known 
as the Universal, is one which, with its 





harness, can be used either as a detachable, 
seat or back type rhe chief pilot can there 
fore vacate his seat, leaving the parachute 
in position for a_ relieving pilot, and the 
former can bring his hooks to the front and 
then use any other pack available in the 
machine 


168 PETO AND RADFORD, LTD., 50 
) Grosvenor Gardens, London, S.W.1 

The outcome of more than fifty years’ ex 
perience in battery manufacture, Dagenite 
accumulators are available in four different 
types, a particular feature being their ability 
to withstand, when necessary, a very high 
rate of discharge Chis is particularly useful 
nowadays with the tendency for designers 
to use electric motors for operating such 
things as undercarriages and flaps in addi- 
tion to engine starters 

Two of the ranges are of the unspillable 
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The Vokes air filter in place on a 
carburetter. (139) 


variety and are fitted with the Davis vent 
rhe third range has been evolved to meet 
the somewhat heavier requirements of large 
civil types, which are not likely to engage 
in aerobatics Ihe fourth range has been 
designed for very heavy duty, such as is 
ipplied when starting machines on_ the 
sround from a mobile unit 


169 AVIATION DEVELOPMENTS, 
YF LTD., Argyle House, 29/31, Euston 
Road, London, N.W.1 rhis company has 
been brought into being to acquire and to 
exploit the British, Dominion, and Colonial 
rights for patents concerned with aircraft 
design and production It has already 
cquired the exclusive rights for the allie 
Chobert patents, among which the special 
system of riveting has already been dealt 
with in Fight On the board of this com- 
pany are such well-known people as Sit 
\lliott Verdon-Roe and Group Capt. \ 
Bettington, while as technical consultants 
they have Group Capt. W. H. Primrose and 
Mr. T. C. L. Westbrook 


170 PORTSMOUTH, SOUTHSEA AND 
/ ISLI Ol WIGHT AVIATION, 
LIpD., The Airport, Portsmouth.—Better 
known, perhaps, as operators of an air ferry 
service between the mainland and the Isl 
of Wight, which has been running now for 
two or three vears, this company does, par 
ticulariv in the winter months, a very cor 


siderable amount of maintenance and over 
haul work hev have recently entered into 

contract for the lease of part of the hangar 
ind the exclusive maintenance rights t 


Weston, and are maintaining the entire fleet 
ol Western Airways An associated cor 
‘ wn Ryde Air 


pany, Veetis Airports, Ltd 
port and are very busy there 
171 PLASTILUMI PRODUCTS 
/ Hus \venue, Boston Ro H 
well, London W FF xperience t the 
Idling i etate n lar teri 
t mms which are ‘ n the Str 
+} fir ikes the eT for 
2 turrets \s I r que er 
1r¢ col rne the I Z ol | 
escriptions vl these are et s treate 
for protectior st ter e | 
en cept by the Air Ministr I 
tented in all the more portant co tr 


172 THE PHOSPHOR BRONZE CO 


rl)., Sumner Street, London, S.1 


\s its name implies, this company spec 
ises in phosphor bronze lovs for gears 
be irings, ind ilso pro ce white t 


friction meta which has been very s 

cessful in a number of aircraft engines 
\luminium bronze in castings, drawn rod 
and rolled sheet are also products which 


are extensively used in engine manufacture 
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173 SURREY FLYING SERVICEs 
/ LTD., Croydon Airport, Surrey — 





\lthough primarily intereste n rter f 
ing work, instruction, and in the sale of 
machines, including a number of te 
\merican types, such s the ( } 
Beechcraft, “* Surrey’s ilso cart t quite 
a lot of maintenance nd repair ork ¢ 
Croydon, where they were amor oneer 
tenants 
174 RADIO TRANSMISSION Eouy 
/ MENT, LTD., Charing Cr Road 
London, W.C.2 The sales orgar tion for 
the well-known firm of Plesse« R.TJ 
supply two-way short nd long € radi 
sets, ground D/F station eq 
homing receivers for the lighter types 
veroplane where heavier two-way « pment 


can neither be carried nor operate 


175 \.B.C. MOTORS, LTD., Walton-on 
ts Thames, Surrey \ 4 h.p. flat-twir 


engine intended for installation in large air. 
craft is built by A.B.C. Motors This usef 
little unit will not only operate an air co 


pressor, but will also drive three or f{ 
other units 


176 ACCLES AND POLLOCK, LTD 
/ ) Oldbury, Birminghan This ok 


established firm of tubing speci ts can 
supply almost any variety of tubing in 
round, streamline, oval, square and speci 


sections tor aircralt Work 


177 ADAMANT ENGINEERING C¢ 
// LTD., Dallow Road, Luton, Beds 
manulacture urcrait components to order 
their work including sheet-metal constructi 

ind 1utogenous welding Their vorks 
equipment includes heat-treatment furnaces 
ind sand blasting, anodic, cadmiu ng 
nd painting plant 


17 AIRSPARES, LTD., Eagle House 
/ Jermyn Street, London, S.W 
\s s their bu vi 


wel 





sultants, this firn s agents for n 
second-han ircraft and runs a spec st 
service for quick elivery of ll craft 
179 BROWN BROS.. LTD.. Gt. Eastern 
/ Street, London, E.C.2 The st 
stocks of aircraft material held by Brow 
Bros include \.G.S. parts and bolt 


high-tensile and stainless 


nm e-line fittings 


lescriptions; electrical bonding and _ screer 


nuts in mil 
1 light alloy pi 


Hig 








ing fittings; flexible steel wire ropes, t 
ickles, ete streamline wires and swage 
tie-rods; solid and tubular rivets; washers 
{ | descriptions rubber shock ¢ 
cord nd end fittings; linen fabri nd 
tapes, sewing thre 1 sundries; glues 
nd casein cement; solders; special mac 
irts in all metals; repetition work fre 
forgings and stampings; samp! 
eels high-tensile nad st ste 
| ish Stan Specifications S S S 
Sir. Sa. Se Ss 
180 \IRCRAFT GENERAL SUI 
ruse, ieee London Air Park 
Felth Mi ‘ \s related recent 1 
Fl t large warel ‘ s been est 
is t H vorth { ; \ Ss 
S tr ( te elive 
p rl ar 
i t i 
18] MORRIS AND INGRAM 
( mur ™~ I EA - 
\ te the ‘ P nt 
Morris 9 Sioux 
f it ae ing a ing ¢ nents ¢ t 
xydising metals. | rik 
treate in the same w ecause t 
prays metal in sucl manner that when it 
caches the object it is quite cold 


l 
Other products include the Hall eccentric 
ling element of 


t in the mi 


valve seat grinder, the grin 
which traverses round tl 





of a cylinder hone; examples are use« 
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a ae ae eS a ve . 188 § G. BROWN AND CO., LTD bucxles, and locknuts. Most of these fittings 
Indices to 1 equipment desc1ibed in this : West Road, London, N.17 \mong ire obtainable in staink steel, and another 








Surrey.— ; 
pe fl tection, and the names of firms, will be the many components produced by thes speciality of the firm is cold rolled stainless 
Ba! found on page 535 ~ sswork Specialists may be me ntions 1 air teel str 
“< ; seensoupesent a ee ntakes, exhaust manifolds, cowlings and 
2 an © nesessssusssescossooossosoosesee engine fairings, aircraft seats, nose cow! 19¢ rHI G.Q PARACHUTI CO., 
lite q . . } D ; , met be 
ad : Imperi . e There is also the fuel tanks, spats and general sheet t ! og LTD : Stol 2 } G iford, 
RR: “ Sioux re-facing machine, the Hall work S I . oh H ts of 
t wee sent rting press, Hall cylinder De Bergue riveted tanks are made wit! tandard Service tv1 { white twill suit 
he : for gudgeon-pin holes capacity up to 325 gallons and oil tanks on t r { whi rare , i 
! up to 116 gallons. Special machinery a1 tin ; rachute } : e 


EQUIP . ! ner } f “a 
: KI SPARKING PLUGS, LTD., leat treatment plant have been instal I fatable silk lifebuov is als * Lod 
Road 182 > S.W.15.— this process. Recent additions to plant an honks om the hars aa 
I 



































tion for 4“ Put Vale, London, 15. xt ~ppeoe: 7! r 
R.TJ se f rking plugs, to which the equipment will enlarge the scope « ‘ ttachment to t G.O t-t 
e radi jation \ is no introduction, have — fitm’s operations ‘ 
ent and , | I great many record flights, \nother ngenious _ kit . CO 
se vs recently made by Miss 189 MALCOLM AND FARQUHAR “emer agg “i? 
es of rl ng ‘ sets a . “ t : 
ae oso setae TP ison a , WV \ SON, LTD., Heston Airport, How fy , —_ . se ot 
‘ae: aga ttir Swain’s slow, Middlesex.—This well-known firm of tied A ME te ae 
S ¥ : >.Q. | ‘ 
“+ The range uircrait agents also handles certain othe , -”" f¢ q 
ilton-on F - ll aero equipment, among which may be mentioned ‘ a . : 
- of Ie ‘Pi " ll ie . at can 
flat-twin , 3 elec the Pillar of Fire bounda ig t , : ite. a ae : 
ge air- tion of 1 reened types lerred to in paragraph 186 of this revi I tion, the G.O \ kes a 
Is usefy Ir t to plugs themselves the firm f ' o anit 
: NIN ) olit e, I 
ir com- makes { sparking plug maintenance 190 | PLTANINI LT! ° . ’ ; . 1 att t he } 
or four ol testing ent ix L plugs will be n, N Ms ).—ospecialists u rer r One rt . sal 
exhibit | s Show ph +s ~ of finishes rm the last —— I t 4 ‘ —_ . “a 
' <t nt I hn produces ita i] pe, I ( f 
G ® I nts firn r litanine " w . . ; - é‘ ; 
) Sone = world-wide reputation During this I ‘wr “% ‘ : 
his old Q3 rl] FAIREY AVIATION CO they have developed and perfects . : Be: : 
ists can 185 I Haves, Middlesex \ is for the ng of fabric and ply ’ t Your Dir 
ibing in \ t t ll-known firm of aircraft re exemplified on practical the 
speci or es re . reraf l th ountr ' 
pec cons Fair t 1 it ; . ( Py LEWIS ( street 
aos of patterns. Among wy b ibroas / i \ S 
thes ntione two three By research on corrosion 1 e f ‘ S| . 
t et ) 1 t nstructior o that 1 w t 
o orde P i tw , le fr a . of con I product ‘ t . : 
structic flat for nk of light alloy machit they have finishes to t re . { 
works quirements Chese include Lumil : . ‘ : 
furnaces Q ce ix TROUGHTON \ND thetic finishes and re 1 schemes for y l ' ; 
plating ihe s Ss, LTD., Buckingham Works nesium alloy and flush riveted skis nd t nasil ‘ . , , mt 
Yor | ts ich are of chief interest latest matt finishe n cellulose ! tr oO : 
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ol checki rts produced in quantities &, ARTHUR L. GIBSON AND ¢ - : : & . 
: } - Lor . NV Reflector for tr 
Screet — I ID... R nor Works st \ eT! 
s, tun R5 | NY AND JOHNSON, LTD., Vale I'wickenham, Middlesex I 1 - ‘ 
swaged fee) 5 | ng Road Wembley, lucts of tl} firm consist of Kinnear 1 eo 
Washers \lt y vater « oli is not ing } ters whict 1 le y var ; f n 
inn ‘ 
bsorbet Lire it nowadays, thet SIZES ppl tlon t I ; 
1 nd ap i ti « f ‘ fact } ngs \r net Pct y ; . 
glues ~e | - hose cli vl tha the tters can b str ‘ t c ! ’ ' 
chined fit ot ‘ ! ecure it it ventilation grille ‘ 
on pe entice 199 Y FQUIPMI LTD 
f mild 193 < BOWDEN (ENGINEERS) LTD M 
eels t 14 THE CARDIFF FOUNDRY AND in Deion tos : iene Bhage< 
Sé OO XEERING CO.. LTD. Hur- N.W.10, specialists in the manufacture of The Avery brake entire 
Street, ( iff The ingenious feature control cables, have recently pr t] te ter or grit 
“a I I ti-wire Bowdenex con t ‘ t . 
SUP- ght ct t ill « e imme fi ng wick plicat t} r t f 
Park " “4 <t tr rl} trol = the t 
‘ or ¢ ‘ t { bot} he flexibl I : , 
ri t of eatet S t tive of control we | r 
AGS 1 : t I fir ] , = & P ‘ t ! 
‘ } } 
wep . " . try its w ranse of st , 
( lat } + 1 <} ving +4 } ‘ - ¢ . ‘ ‘ e { ‘ o 
f eht + D itse \ ‘ range ‘ ‘ t t 
7 | ‘ n< re installed at Done ter . enesiut lloy s also wort! € mention ne ’ y} } tter 
and { far emonstration el has t ¢ wel a from the tvre t 
cen « t Heston airport, by Male 194 THE CHLORIDE ELECTRICAI 
lins | : Lt who Hold the sok STORAGE CO., LTD., Clifton J P00 \IRWORK LTD., Hest \ 
( - ‘ n, Manchester, offers a wide rang f Air ~< M esex , 
rketed Mi nistry approved batteries for hehting Y pped vork s I or r 
— ' > " 
18 SIMMS MOTOR UNITS, LTD., starting, and radio use There r << r re r work n tv f 
ew . O/ (ak Lar East Finchley, London number of electrical cuvssories, sucl I ft ar ngine ful proved | the 
ft cts of tl mM pany Ie workshop hand lamps nd itside repair \ Ministry, witl spe | department tor 
lsc r the » patent ti | projectors the re r ot electr component There 
e gun t ( ings I i ! r ire lara nd well-st ked store engine r 
hen it t indicators, Ol r i nd 195 BRUNTONS (MUSSELBURGH pair st testing sh complete with 
magnet 1 filters for picking up ferrous «E -TD., Musselburgh, Scotlar . n and Froude reversible dvnan eter 
entric impurit 1 mps and oil pipe lines. Spaciellets in wire and wire cables, this firm heet-met hops for productior of 
ent of An i is that Mr. C. W. A. manufactures wire and tie rods to stream- tanks , ittings in. q tity 
lanner “xotts | l- which won the line and many special sections. There are lant, nd a woodworking plant 





rg 1 a Simms _ vernier also a number of complementary fittings 1 experimental work of any 
magnet uupling in its Gipsy engine such as fork ends, locking plates, turn- de scription is also carried out 
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SERVICE NOTES AND NEWS Sy AIR MINISTRY ANNOUNCEMENTS 





CHANGES IN HIGHER COMMAND ROYAL AIR FORCE DISPLAY, 1937 


innout t! fol i appointmen ri ghteenth annual Royal Air Force Display will be held at 
Christ ! AOVa rtne\ > B > t} tA Station, callin: on Saturday. June 26, 1937 
D.S.O., to be Air Officer Commanding, British Forces in Iraq, in AIR FORCE LIST 
ebruary, ‘ ViK r r rsh | rOTe therland 
Mitchell, ; e November is of the Air I I has now been published 
\ir hal Richar mur harles Peirse 3, DS.O., t uurchased (price 3s rom H.M. Stationery Office 
C., te , re r of (erations ntelligen and Deputy at tl lollowi addresses \dastral ise, Kingsway, London, 
{ t ! Oz ; 120, George Street, Edinbur ? rk Street, Manchester: 
\ndrew's Crescent, Cardiff self 
igh any bookseller 


ROYAL AIR FORCE GAZETTE 


rhe following Pilot Officers are promoted to tl ank of Flying 
Othcer on the dates stated R. C. Crawtord J Dickins (Sep- 
tember 16); . AS Revel, G. A. Richmond, A \ Mc Math 

Che following are granted permanent con 1 ilot Officers ctober ; D. O. Finlay (October 30 
with effect from October 19 and with seniority he d ated Sub-Lt. N. G. Hallett, R.N., Flying Officer, R.A.F., takes rank 
j Innes-Crump, L. Vincent (January 10, 1035 P anney, nl precedence as if his appointment as Flving Officer bore date 
ilavson, | LD. S. Huxley, y \ A November 16, 1035 Reduction takes effect from August 29. (This 
ns, W. B.S mpson, , l fhieer relinquished his temporary R.A.1 mmission on October 17, 
vide Gazette of October 27); Fit. Lt. A. R. Sarel is placed on the 
following are granted shor: service mmi a ‘ half-pay list, scale B, from September 21 to October 13, inclusive; 
Pilot Officers on probation with effect from ar ith seniori ) Fit. Lt. | Freeman is restored to full pay from half-pay (Octo 
October 10 L. H. Baker, W. B. Baxter } an, ber 24); ‘ lorry, R.N., Fit At., R.A.F., ceases to be 
Bell, J. ¢ Hi Blake, 1 l Chantler, ' ! rs, \ attac hee » tl I on return to Naval dut October 10 Fit 
Corbould, ¢ V. Craxton, J. W. B. Davi } Kas, Lt Montgomery-Moore is placed on the retired list (Septem- 
Fordham, | \. L. Fowler, \ Ingram . ber 16 Fit. Lt. ¢ H. Schofield is transferred to the Reserve, Class 
Nerridge, F. L. Litchfield, I Lowe, A } n, urray, \ (October 25 P/O. |. A. Tinne is transferred to the Reserve, 
1. R. S. Romanes, E. N \ ‘ H. Sanderson tt, Class A, with effect from May 21 and resumes the rank of Flying 
Thompson, A. L. Vipan, I Winning, R Officer with seniority of January 5, 1934 (substituted for the notifi- 
Phe following \cting Pilot Office: I robati i graded cation in the Gazette of June o); Fit. Lt R H. Page resigns his 
ilot Officers on probation on the dates state b permanent commission (October 24); Lt. Comdr. L. J. S. Ede, RN, 
rust 6); J. L. Crisp (August 2 Flying Officer, R.A.F., relinquis hes his temporary commission on 
Che following Flving Officers moted to tl in f ! return to Naval duty (September 10); Acting Pilot Officer on proba- 
Lieutenant on the dates stated:—\ thys | b 1); E : tion RK. M. Cowell relinquishes his short service eommission on 

Butler, W. S. Jenkins (October 10 " vel ) account of ill-health (October 


ROYAL AIR FORCE INTELLIGENCE 


Appointments.—The following appointment n th Vi i V. E. R. Williams, to No. 8 1adron, 
Force are notified 24.10.36 N. A. N. Bray, R. B. Cox, L ver and G 
neval Dut ach Gibson, to No. 20 (A.C.) Squadron, Pesh r, India, 24.10.36 
McAllister and | \. Marlow, to No. 3 ( 1adror hibbi 
lir Commodore.—R. M. Hill A.F.C., to Headquarters, R.A.F., rhe > Soe, 2 oe Squnceon, & 
: Iraq, 24.10.36. G. R. H Jack and | dwar to No Oo 
Palestine and Transjordan, Jerusalem; » command, vice Air Vice- < ’ 
: . : quadron, Hinaidi, Iraq, 24.10.36. W ammond, to No. 203 
Marshal R. E. ¢ Peirse, D.S.0., A.F.C., 15.09.36 F.B)S ] " 
‘ . ( 3.) Squadron, Basrah, Iraq, 24.10.36 
Squadr Leaders \. O. Lewis-Roberts, D.F.« to No. 142 (B indermentioned are posted to th its shown with effect 
Squadron, ‘Iam ila, Egypt; to command, vice Sqn. Ldr. S. H. Ware, 25.10.36 
5.10.36. G. R. Oliver, to Directorate of Personal Services, Air Minis ? Officers 1. A. G. Gordon. to No. 10 Squadron, Duxford 
trv, vice Wing Cdr. A. S Herton, ©O.B.1 24.10. 36 H. I. 7 \'\ 


Dallamore, to No. 83 (B Squadron, rurnhouse 
Beardsworth, to Aircraft Depot, Hinaidi, Iraq; for engineer duties icting Pilot Officers —J. C. Boulter, J]. H. Coghlan, L. F. Hen 
vice Wing Cdr. | J. D. Townesend, 24.10.36 stock, to No (I Squadron, rangmere H. Henry-May, D. B, 
Flight Lieutenants \. R. Combe, W. Gill, and hnson, t Hobson dron, Kenley P. G. 
Squadron, Abingdon, 


Headquarters, R.A.F., Iraq, Hinaidi, 24.10 
Squadron, Dux- 


(88) Squadron, Shaibah, Iraq, 24.10.36 cl » (B yu : erry, ». ro (I 

Squadron, Hinaidi, iq, 2 30 : ymou to icInn Olsson, to No. ao (B) 
(.\.( squadron, ¢ haklala, India, 24 ’ ’ Mi nna, ) ) lad , Mild ill . surl 4 S. Shaughnessy to 
19 (B Squadron, Risalpur, India j ’ ‘ alahan, 2 uadron ndover , » No oO RB) 
Paine nd DD. McD. Fenton, to lquartet uid 1adron, dover ngell, t ‘ ( juadron, 
24.10. 36 EK. C. Bates, to No. 55 (B juadron, Hinai yto g wel Mitchell, t 2 ; Squ dron, 
24.10. 36 1. H. Woodin, to ) 3 1 pt ; lron, Driffield. 

10, 36 PY. WNinsey, te l 


R. S. Darbvsl vac Basral I 36 n Kendrick 
Brew, te MOUrEs I 7 r\ n I 1.10. 36 ! undermentioned are posted to 
Freeman I l ( m appointment te short service cor 
to Headquarters ‘ let eI ont ‘ probation with effect from 12.10 
j Macdonald oO ; drot orl Sar den, ~.. MacD. Beall, FE. D. Godfrey 
j.10.360. HN terly, to Art ure r Section mer Point, : Hollawav, D. R tg W. B 
\den, 24.10.36 Freehill, c ool of Photography, hisholm, I » W. R. Robinson, C. G 
6 ns, te I 1 


South Farnborough, Roth, A. R. R. Gifford, 
Squadron, Pembroke, 


wears meer ye te 


(te a Mee 


é ? ' Hopkins, H. J. Seagrin, 
Squadron, 23.10.36 day, C Wallis, |! lr. Watson, rl 
Flyi Officers.—} - ventry, to Ne } Squadron, tis “lot Officers.—L. L. Hunt and pping, No 
Hinaidi, Iraq, 24.10.36 ‘ ate, to 203 (F.B.) Squadron, (B) Squadron, Shaibah, Iraq, 24.10.36 Brown, to No 
Basrah, Iraq, 24.10.36 \rmoured Car Company, Hinaidi, Iraq, 2 36. F. R. C. Fowle, 
Pilot Officers.—J > YY, j , F. W. Flood, and to No. 39 (B) Squadron, Risalpur, India, 24.10.36. 








